


about 


ec. 
ct pro- 
F small 


inning 
under 
e have 
on any 
. 


SMAN. 














SAWYER-MAN ELECTRIC CO,, 


SOMMERCINL AGENT OF TH CONSOLIDATED ELEGTRIG LIGHT C0. 
No. 510 West 23d Street, New York, 


August Ist, 1888. 








To all Users of Incandescent Lamps: 


Experience has demonstrated that the life and utility of the Incandescent Electric Lamp 
is increased and the cost of its manufacture diminished by a decrease of the electromotive 
force. We have, therefore, decided to divide our commercial lamps into three classes, viz: 
HIGH, MEDIUM, AND LOW VOLTAGE LAMPS; of which classes, 100, 75, and 50 volts, 


respectively, shall stand as the types. 





THIS COMPANY, THE FIRST TO CIVE TO THE CONSUMER THE BENEFIT OF SUCH CLASSIFICATION, 
iS ENABLED, BY REASON OF INCREASED MANUFACTURING FACILITIES, AFFORDED BY 
THE ENLARCEMENT OF OUR NEW YORK AND PITTSBURCH FACTORIES, AND BY 
REASON OF VALUABLE IMPROVEMENTS MADE IN THE LAMP, TO OFFER 
THE FOLLOWING REDUCTION IN PRICES FOR LAMPS WITH OUR 
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1 STANDARD BASES I 


SUBJECT TO DISCOUNTS FOR CENTRAL STATION USE AND TO PURCHASERS OF ORICINAL PACKACES 
OF 250 EACH. 








©. P. 50 Vout. 75 Vout. 100 VoLrT. 


16, and under, $0.70 $0.75 $0.80 
20, 15 .80 85 
24, .80 85 .90 
32, .90 95 1.00 


THREE CENTS WILL BE PAID FOR THE RETURN OF EVERY LAMP BASE WITH THE PLATINUM 
WIRE INTAC?r, DELIVERED IN GOOD ORDER AT EITHER OF OUR FACTORIES. 





For the purpose of obtaining uniformity of production, and of reducing the cost of 
manufacture, we offer to purchasers of our lamps our Standard Sockets, without charge, in 
exchange for any other socket in use by them. 


== CORRESPONDENCE SOLICITED. == 
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SAWYER-MAN ELECTRIC COMPANY. 
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He Knew it was the Operator. 

The telephone man is constantly harassed 
by the complaints of the irrepressible sub- 
ind at times these complaints would 
puzzle an Egyptian oracle to explain, Oc- 
casionally, however, the telephonist is made 
supremely and complacently happy by a 
discovery of the cause of the subscriber’s 
complaint in a manner that forever and 
eternally closes said subscriber’s mouth. * 

A case in point comes from the city of 
Buffalo, and we doubt if President E. J. 
Hall and fellow officers are done laughing 
yet, and the whole fraternity will indulge 
ina broad grin when the situation is told 
them. 

One of the Buffalo subscribers informed 
the central office that regularly every morn- 
ing he was awakened out of his sweet and 
soothing last nap by the ringing of his tele- 
phone at 5 o’clock, and if it wasn’t stopped 
he would order his telephone out. - Now, 
no exchange likes to lose a subscriber on 
such grounds, and the most careful and 
zealous search for the cause was made. The 
morning operators declared that they did 
not ring the linemen were 
willing to make oath that no other lines 
were crossed with the line in question, and 
it did seem as if the telephone was rung by 
mean spirits from some 
other and wickeder land. 

The matter finally 
mystery that it was laid before the president. 
Then, 
was made of the methods of awakening the 
And lo! and behold, the mystery 


scriber, ¢ 


the telephone, 


unseen and very 
became so serious a 
upon a quiet hint, an investigation 


servant. 
was Clear, 
It was an alarm clock, set to go off at 5 
A. M., and its loud ring had awakened the 
lord and master, and with that peculiar per- 
versity of the human mind to which we 
alluded, he had at once, without 
any investigation on his own part, blamed 


have before 


the telephone, 
You will be treated to the 
if you just say ‘ 


best in Buffalo 
alarm clock” to this sub- 
scriber. 

There is a moral for telephone subscribers 
in this incident, and we hope they will not 


fail to sce it 
sae — 


A Big Telegraph Suit. 
Suit has been commenced in the Circuit 
34 stockholders in the 
Great Western Telegraph Company of years 


Court, Chicago, by 
ago. The organization was wound up by 
the Circuit Court in 1870. 

The complainants came into court to es- 
cape stock liability for the $890,000 indebt- 
edness of the defunct institution. The pro- 
bill of fare, or chancery bill, con- 
tains 64 pages, and the complainants reside 
in Princeton, Dover, Earlville, Arlington, 
and La Moille, in this State, Waterloo, Ia., 
and Juniata, Neb. 

The original capital stock of the company 
was $3,000,000. After 1,500 miles of line 
were built, in 1868, at a cost of $405,000, 
the company was found to be insolvent, and 
a receiver sold it out for $15,000, leaving a 
Measley little balance of $390,000 due the 
Creditors. 

Then the court ordered the 2,859 stock- 
holders to pay up the balance due on their 
Shares. Some of these obeyed the order, 
and some have not, up to the present time. 


sTamme 





The 34 above referred are among these lat- 
ter, and their defense will be that they 
bought the stock, in 1867, of Selah Reeves, 
and not of the company. Of the $120,000 
shares of stock Reeves subscribed for 117,- 
000 shares, which he conveyed to the com- 
pany to sell at 75 per cent. discount, or $25 
per share. They claim that the receiver 
represented to the court that the stock was 
the property of the company, whereas it was 
the property of Reeves, and the company 
was only his selling agent. The decree 
making them liable for nearly $400,000, 
they ask shall be set aside, on the ground of 
fraud on the part of the receiver. 
—_ > 
A Two-Call Indicating Bell. 

Messrs. Partrick & Carter, of Philadelphia, 
have had frequent calls for a bell similar to 
the one illustrated in this issue, which they 
have recently designed. The arrangement 





is simple, requires no adjustment. The 
pointer or needle always remains pointing to 
the last call ; it requires no trip or set-back, 
as it automatically sets itself. 
a 
An African Telephone. 

A part of Reclus’s map showing the tribes 
who live in the Cameroon district, West 
Africa, is shaded to show exactly what por- 
tion of the country is the home of the four 
or five little tribes who have perfected an 
ingenious and practical telephone system 
that distinguishes them from all the other 
natives of Africa, says the New York 
Sun. Everywhere among the blacks 
of Africa the big drum or tam-tam is 
used in war and on festive occasions, but it 
is only these Cameroon natives who have 
discovered how useful the tam-tam may be 
made as arapid promulgator of news over 
mountain and plain. 

Of course, the news is telephoned by 
drumming on the tam-tam, but the sounds 
produced are not signals. They represent 
syllables and words, and so grow into sentences 
like the ticks of a telegraph instrument. It 
is a very ingenious invention, and deserves 
to rank with any of our own devices for the 





rapid transmission of news that were in 
vogue before the electric telegraph super- 
seded them. The force and rapidity with 
which the instrument is beaten are elements 
in the interpretation of the idea to be ex- 
pressed, and syllables and words are also 
formed by combinations of strokes, some- 
thing like the Morse alphabet. It is a com- 
plicated system, and speaks highly for the 
intelligence of the people who devised it. 

The system is a secret that is confided to 
only about 200 of the natives. Though five 
or six of the white residents and explorers in 
that region have told all they know about 
the tam-tam telephone, its language is as yet 
wholly unintelligible to them, as the secret 
is carefully guarded. Only a few women 
have been instructed in the art, and no slave 
is permitted to acquire it. 

It is the duty of every operator to be 
ready, if need be, when he hears the tam- 
tam to repeat the message, which is taken up 
in turn by operators further inland. In this 
way any news may be communicated for a 
distance of forty or fifty miles in a few hours. 
Thus the chiefs correspond with one another, 
and no important news happens that is not 
promptly telephoned all over the district. 
When a ship arrives at the mouth of the 
Cameroon River, the tam-tam may be heard 
beating far up the side of the neighboring 
mountains, and the news is repeated from 
drummer to drummer until it reaches the 
furthest confines of the district. If a white 
party proposes to visit some chief in the in- 
terior, the tam-tam carries the news to him 
that white visitors are coming almost before 
they have started on their journey. Thus 
our benighted African brother has taught 
himself a way to annihilate space and to 
transmit his thoughts on the wings of the 
wind. 


—<.- 
> 





A New Fire Alarm Signal Box. 

The U. 8. Electric Fire Alarm Company, 
of Evart, Mich., has recently patented a 
new fire alarm box, designed especially for 
factories, mills and public buildings. <A 
cut of the box is shown herewith. 

The chief object of the invention was an 
alarm box of such construction that by the 
simple insertion of an alarm key of especial 
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design, an alarm would be instantly sounded, 
and to provide for the retention or trapping 
of the alarm key until the box is unlocked 
by a master key, carried by a person in au- 
thority, thus protecting the service against 
malicious interference and false alarms. 

The company is also working on some 
new lines in fire, police and district tele- 

raph, and wil] soon have some valuable 
improvements to show in this direction. 





ur Travelling Gorrespondent 
in Rurope. 


His Visit to the Great Electrical Factory 
in Antwerp. 


WHAT Is TO BE SEEN AT THE BRUSSELS 
EXPOSITION. 
Tue Success THE STORAGE BATTERY I8 
MEETING WITH IN STREET CAR 
PROPULSION. 


To THE EpiITor or ELECTRICAL REVIEW: 

If an electrical friend is in need of a vaca- 
tion where he can live at low speed, send 
him to Holland. The enormous poles in 
the streets supporting the telegraph and 
telephone wire are conspicuous for their 
absence ; house fixtures being used in nearly 
every case. Red tape, there is noend of it. 
No wonder electrical enterprises are kept 
back. Why, even the Dutch women show 
their wealth by the amount of tape and 
petticoats they wear. There is not even room 
for the husband to walk beside his wife on 
the street. 

The fire alarm system of the city of 
Rotterdam is like one somewhat in use in a 
few American towns. Simplicity of opera- 
tion, certainty of action and a fashionable 
degree of speed. When a fire occurs, some- 
one shouts, another blows a whistle, a horn is 
tooted till at last the nearest sensible man 
walks coolly to the nearest telephone station 
and spreads the wonderful news. The enor- 
mous hand engines, a little larger than a 
wheelbarrow, come tearing down the street 
drawn by a crowd of boys. There is plenty 
of water, there being a canal for every two 
blocks. There are many tugs and one com- 
monly arrives early on the scene and puts 
out the fire. 

The telephone exchange has 660 subscri- 
bers. The yearly rental is $48, or 118 
guilders. The few poles in use are American 
pitch-pine. There are altogether 480 miles of 
wire, overhead in the city. A Hollander 
cannot move fast, if he try, and the rapid 
manner they have of saying ‘‘ Hulloo” and 

‘ Voorwaurts ” (all right) is worthy of adop- 
tion in America. 

There is but one are lamp in the entire 
city, and that isin front of a hotel where a 
private incandescent plant is operated. 

In the Rue Baudewyn, in the good old city 
of Antwerp, stands the factory of the Bell 
Telephone Manufacturing Company of 
Belgium (Western Electric Company), under 
the able direction of F. R. Welles, general 
manager, J. ©. DeGroof, managing director, 
and D. Dewar, superintendent of the factory. 

When started in 1882, 40 hands- were em- 
ployed in a small portion of what now com- 
prises the whole factory, or about 300 square 
feet of space. At present 267 are employed 
and 4,000 square feet of space are insufficient 
for the growing needs of the company. 

Goods are exported to every part of the 
globe, except the United States. Last year 
15,000 sets of telephonic apparatus were 
manufactured, including telephones, trans- 
mitters, batteries, induction coils and mag- 
nets. In addition all the fittings for com- 
plete telephonic systems were made, multiple 
and Western Electric switchboards from the 
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smallest or twenty subscriber station to the 
largest. The goods made have been adapted 
to suit the taste of electricians of every part 
of the world, and have therefore not been 
confined to the reproduction of the simple 
Bell type in use in the United States. In 
fact, there seems to be as many crankstin the 
telephone business as in any other. 

One can imagine himself in an American 
factory. Over three-fourths of the tools are of 
American manufacture. Pratt & Whitney, 
E. E. Garvin, Jones & Lamson, are names 
on the metal machinery, and the wood tools 
are from the Lamson Manufacturing Com- 
pany. The machinery is driven by a 40h. p. 
slow speed engine made by Van Kerchoven 
of Ghent. A high speed American engine of 
350 revolutions is run at 250 revolutions, and 
is connected to two Western Electric (13 arc 
light) dynamos and a 60 light incandescent 
disc armature Gramme compound wound 
two poledynamo, made by Uppenborn & Co. 
No gas is used except for industrial purposes. 
A part of the incandescent lamps are used in 
the offices. The factory has been increased 
every year and still is conveniently arranged, 
the rooms being nearly allon the ground 
floor. There are rooms for metal work, 
wood working, storage of lumber, foundry, 
polishing, plating, dipping, assembling, 
battery manufacture. The machine shop 
contains well arranged tool and supply 
rooms. In every instance raw material only 
is used, and the factory is independent of 
outside assistance. 

On Monday the hours of work are 7 to 12, 
and 1 to 4, the custom of the country requir. 
ing a part ‘holiday. The remainder of the 
week the hours are 7 to 12, and 1 to 614 ; 
there being a recess from 8 to 8.15 in the 
morning and from 4 to 4.15 for lunches, 
making 58 working hours per week. In a 
few cases only is work paid by the piece, 
The men receive from 1 franc (19c.) to 5 
francs (95c.) per day, the women from 1 to 2 
francs per day. Some 60 girls are employed 
in the machine shop working on the drilling, 
tapping, punching and electro-magnet wind- 
ing. 

. BRUSSELS EXHIBITION. 

The visitor to Europe this year will be 
disappointed if novelties in electrical inven- 
tion are the object of his search. 

The exhibition fever has taken European 
governments under complete control, Glas- 
gow, ltalian, Irish, Anglo-Danish and 
innumerable so-called permanent exhibitions 
all over Europe divide the attention of 
travelers and exhibitors. The continued 
rainy weather has discouraged pleasure 
travel. The success of the exhibition has, 
therefore, fallen far short of the hopes of 
the government, hotel keepers and café pro- 
prietors. Take a car (perhaps propelled by 
electricity) for the exposition, and after a 
ride to the beginning of the suburbs we reach 
the grounds. On the outside of the two 
broad avenues leading to the principal build- 
ings are a line of cafés, restaurants, grottoes, 
estaminets and wine saloons. To the right 
a captive balloon makes half-hourly trips to 
the upper air affording a fine view of the 
city and surrounding country. Electric 
lights are noticeably absent. A number of 
arc lamps on poles may be discovered by 
daylight scattered through the grounds. 

The colonnade of the main building is 
lighted by Thomson-Houston lamps of 2,000 
c.p. There are two 45 light machines 
driven by a cumbersome copy of the Corliss 
engine. The lights within and without the 
building give great satisfaction. A circuit 
is run from a Brush arc machine for arc 
lights and charging the accumulators of the 
Julien Company. An Edison plant supplies 
250 incandescent lamps. With the excep- 
tion of a few experimental are and incan- 
descent lights by German companies and the 
excellent storage battery plant of Khotin- 
sky, the electric light exhibit is essentially 
American. The Thomson-Houston welding 
exhibit attracts crowds of spectators, and is 
the most novel and interesting feature in the 
mechanical and electrical section. 

Electric gas lighting, railroad signals and 
telegraphy are not represented by exhibits. 
The Belgian government system of field sig- 
naling is illustrated by the apparatus, in- 
cluding wagons, line wire, telephones, 
batteries, etc. The Van Rysselburg instru- 
ments call attention to the fact that the Bell 
Company have for some reason not made 
any exhibit, 

The progress in the methods of manu- 
facture of storage batteries, while not rapid 
during the last three years, is worthy of the 
notice of electrical engineers. Sufficient 
time has now elapsed to give us data con- 
cerning their commercial efficiency. The 
battery is installed by the Electricitaas 
Matchappijde Khotinsky. The special ex- 
hibition installation is composed of 174 cells 
of horizontal type. The positive and nega- 
tive plates are disposed alternately one 

above the other, separated by pieces of glass. 
Several piles thus formed are placed in a 
cell and kept apart by vertical plates of glass. 
The active surfaces are near together. The 
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plates being of small section do not buckle 
and short circuits are entirely prevented. 
Any loosened active material falls entirely 
free from one plate to the one below of op- 
posite polarity. 

Six hundred 16 c. p. lamps are supplied 
by the cells. The charging is done by a 
Thury six-pole dynamo of 175 volts, 250 
amperes capacity. The lamps are 150 volt, | 
the highest resistance ever practically em- 
ployed with small lamps. For charging, the 
cells are con. ected in three sets parallel, and 
for discharging, in two sets parallel, electro 
motive force of the dynamo being regulated | 
by a resistance in the shunt field. A set of 
resistance coils, capable of easy and minut 
variations in amount, are thrown in or out 
of the battery circuit. The charging current 
is, therefore, regulated without any variations 
in the lamp circuit. 

This system is in use in a 1,000 light cen- 
tralstation plant at Berlin and will be adopted 
at Rheims, .France, by the gas company, the 
motive power being gas engines. The lights, 
1,200 in number. are 900 yards from the 
aczumulator stations, and this is again 900 
vards from the gas house where the dynamos 
are installed. The feeders are two wires to 
the batteries and three wires from the bat- 
teries to the lamps. The durability of the 
cells is proven by their success on two trains 
at Stuttgard, Germany, for the past two 
years. Two batteries of eight cells each are 
placed ona car. In Europe there are few 
through cars which must, therefore, have a 
separate battery. Five trains which make 
the run from Germany through the St. 
Gothard tunnel to Italy are also equipped. 

STORAGE BATTERIES. 

The Brussels Tramway Company deserves 
the thanks of the scientific world for the 
thorough manner in which they are testing 
the practicability of storage batteries for 
street car service. A year and a half agothe 
first car was put into commission, and a few 
months later two more. They are making 
regular trips between I’Impasse du Pare and 
the Exposition. 

The charging station in Rue Juste Lipse is 
under the charge of M. P. van Vloten, 
Ingenieur honoraire des Mines. 

The machinery room contains two 70 h. p. 
automatic engines of Em. Walschaerts, 
Brussels, one of which is held in reserve. 
The dynamos are a Schuckart shunt 30 
amperes, and a Patterson and Cooper of the 





same capacity. A third, by Jasper, of 
Lieg-, has a shunt field and separate excita- 


tion of constant current from a small separate 
exciter. The current of this third machine 
is constant, 80 amperes, whether the electro- 
motive force be 1 or 550 volts. The other 
machines have hand regulated shunt resist- 
ance. The positive and negative wires are 
painted red and black respectively through- 
out the entire station. Thecells arecharged 
with a current of 15 amperes, one dynamo 
supplying two circuits. 

Across an alley is'the battery room. The 
cells, 10 in a box, rest on elevated rollers, 
the supports of which have a downward 
inclination to the door. Between the two 
rows of rollers runs the car track. <A car 
returning from the half daily run of 30 
miles ascends the tracks to the highest point, 
the exhausted cells are removed and the car 
by gravity runs down the track to a point 
where freshly charged cells are placed in the 
compartments under the seats. The cells 
which were removed are, after a charging of 
six hours, run down the roller incline to 
make room for other cells which must be 
charged. 

The exchange of a set of four batteries 
weighing 1,600-Ibs. together is accomplished 
in three or four minutes. The cars begin 
running at 7 A. M., the cells are changed at 
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Reply to Dr. Van der Weyde. 
To THE EDITOR OF ELECTRICAL REVIEW : 

Sir :—Having read in the supplement of 
your issue of to-day’s date, the paper read by 
Dr. Van der Weyde upon the Comparative 
Danger of Alternating versus Direct Currents, 
I beg you will give me space in your columns 
to make a few remarks upon the same. 

What Dr. Van de Weyde states in his 
eighth paragraph is undeniable concerning 
the deductions to be drawn from the experi- 
ment made by Mr. Brown at Columbia Col- 
lege, on the 30th July last, when a dog was 
not killed by successive shocks from a con- 
tinuous-current dynamo with voltages up to 
1,000, but was killed after subsequently re- 
ceiving a shock from an alternating current 
of 300 volts. It is of course impossible to say 
how far the vitality of the dog at the time of 
his death was lowered by the previous five 
continuous current There must 
necessarily be room for question in such 
cases when the effect of the two currents is 
tried in quick succession on the sameanimal. 


shocks. 






































checked at Mr. T. A. Edison’s laboratory, 

The alternating current shock was meas. 
ured in voltage only, because we had no 
instrument at command which would meas. 
ure alternating currents between 0 and 1 
ampere. 

This voltage was measured by a Cardew 
voltmeter, which, as Dr. Van der Weyde 
says, isin principle an ammeter, that is to 
say it indicates in virtue of the change of 
current which various potential differences 
connecting to its terminals will force 
through it, but with the exception of 
statical force measurers very rarely in com- 
mercial use, and potentiometers, voltmeters 
of every description are actuated in the same 
way and are voltmeters only because they 
are first ammeters. 

This Cardew voltmeter had an extra resist- 
ance, to be presently described, permanently 
connected in its circuit. It was employed as 
a shunt on the dog in the usual way, or in 
other words, its terminals were in direct 
connection with those of the converter. 
















































To most of what follows in Dr. Van de What Dr. Van der Weyde says in para- 
Weyde’s paper concerning the voltage em-| graph 9 is incorrect. It is of course well 
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2p.M.,and are removed at 10 P. M. when 
the traffic ceases. Three extra cars are held 
in reserve, but they are seldom required, as | 
the motors and running gear require repairs 
at unfrequent intervals. The speed of 
armature by an intermediate gear is reduced 
in the ratioof nine to one on the wheels, 
both pairs of which are drivers. The power 
is transmitted by two chains from the inter- 
— gear to the driving wheels. The 
negative plates seem to be very lasting. The 
positive plates require washing after running | 
| 
| 


3,500 miles, and after 500 miles more of ser- 
vice require repasting. 

The plates are made, charged, repaired 
and formed. There are, in addition to an 
ample supply of measuring instruments in 
all parts of the station, a well equipped 
testing room with dynamometer, testing | 
benches and instruments to measure the | 
efficiency of motors under conditions like | 
those occurring in actual use, M. van Vloten | 
has arranged a novel scale for a mirror | 
a periodic D’Arsonval and Deprez galva- | 
nometer. The scale is painted on the wall | 
12 feet long, and 28 feet from the galva- | 
nometer. It is the intention of the tramway | 
company to extend, after thorough and com- 
plete experiment, the use of electric propul- | 
sion to a large proportion , its cars. | 

| 


F, M. Grey. 


Hore. DE SAxeE, 





Brossexs, Aug. 13, 1888. 


| opportunity. 
| Van der Weyde did not then come forward, 


ployed in the experiment, I beg to take ex 
ception. I was present during the experi 
ment at Mr. Brown’s request and took charge 
of the measurements of voltage for him. I 
therefore desire to show that the measure- 
ments as made and stated were correct within 
the usual limits of accuracy that measure- 
ments under such conditions permit. 

I should premise that Mr. Brown invited 
any gentlemen before commencing the exper- 


| iments to come on the platform and examine 


or check the apparatus or measurements. 
No gentleman availed himself of the open 
It is to be regretted that Dr. 


as presumably from his paper he was present, 


examine the apparatus and take public 
exception to the measurements given. 

‘ : 

The continuous current shocks were 


measured both in voltage and in current 
strength, the former by means of a portable 
Daniell cell potentiometer voltmeter, indi- 
cating between 300 and 1,500 volts. The 
current by a spring solenoid vertical ammeter 
indicating between 0 and 1.2 amperes, both 
instruments having been frequently used and 


known that a Cardew voltmeter indicates 
through the linear expansion of a fine wire 
whose temperature rises when it is traversed 
by a current ; and that a good Cardew volt- 
meter indicates efficiently, is too well known 
to need comment. 

As regards paragraph 14, Dr. Van der 

Weyde was mistaken if he supposed the 
continuous-current voltmeter to be connected 
in series with the ammeter and the dog. 
The supposition is untenable, because the 
resistance of the voltmeter is about 50,000 
| ohms and the delivery of half an ampere 
through it, as observed on the ammeter, 
would have destroyed the coil. 

The deductions in paragraph 19 are not 
correct, because the horse power needed to 
drive the dynamo employed is assumed by 
Dr. Van der Weyde, on the ground it is 
| said of certain statements made to him, to 
have been 36 horse power. No measure- 
ments of the energy absorbed by the 
dynamo were taken at the time in proof of 
this statement, and its actual absorption 
under the same conditions of load is less 
than 2 horse power, including friction. 
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The dynamo is a Siemen’s alternating ma- 
chine constructed to give 100 volts at its 
terminals when about 6 amperes circulate 
through its field coils, and the speed of revo- 
jution is 1,500 per minute. The number of 
alternations being about 200 per second. 

As this voltage was not sufficient for the 
purpose, 2 simple Faraday ring induction 
gil was used as a converter to raise the 
potential, the core being of iron wires, the 
coil 640 feet of 0.025" copper wire 


primary 
the secondary coil, 


resistance, 
9 100 feet of 0.012" copper wire resistance, 


10 ohms; 


106 ohms. 

The Cardew voltmeter was employed be- 
cause it is one of the few forms capable of 
application to alternating current measure- 
ments. It was in frequent use for that pur- 
pose at Mr. Edison’s laboratory, but, for the 
sake of accuracy, it was calibrated afresh on 
the morning of the day in question (30th 
July), with the aid of a Clark cell potenti- 
ometer, and a continuous potential difference 
with the following results : 


Dee orde z — t 20° 25° 30° 35° 40° 
arae de 

rotential Difference 

Potentig ( 52.1 57.0 61.0 67.0 


on Terminals, ( 16.1 
Legal Volts 

Degrees of Rotation,! 450 590 55° g9° 5° 
Cardew Index { 

Potential Difference } 


on Terminals - 70.8 75.6 80.4 83.6 89.6 
Legal Volts. \ 

Degrees of Rotation,! 99 750 gg gs0 ee 
Cardew Index { 

Potential Difference ) 
on Terminals, - 94.6 98.0 102.4 107.0 114.6 


Legal Volts \ 

As it was unsafe to employ more than 115 
volts on the instrument, and the range of volt- 
age desired was up to 400, a resistance made of 
12 meters of platinum wire 0.002” diameter, 
having 2,100 ohms, or just three times the re- 
sistance of the Cardew voltmeter, had to be 
added in the circuit. Being stretched up 
and down a board in six double loops, it had 
negligible self-induction, and therefore did 
not vitiate the corrected indications of the 
instrument. 

The Cardew indication of the alternating 
potential difference just before Mr. Brown 
closed the circuit on the dog was 64 
during the time the circuit was closed it was 
i’. Taking the latter figure, the indicated 
aaa wy x 326.8 
volts; but as this would be the square root 
of the mean square of the potential differ- 
ence, it has to be reduced ten per cent. to 
bring it to mean alternating potential differ- 
ence, or 326.8 32 = 295 nearly. The 
voltage stated was 300. 

Dr. Van der Weyde presumes the voltage 
to be much higher, and mentions the number 
80,568. If the voltage had even been 1,100, 
itwould have in all probability destroyed 
the wire of the resistance and voltmeter, half 
in ampere being experimentally sufticient to 
break it by fusion. 

The statement in paragraphs 20 and 21 are 
incorrect. It is obviously unnecessary to 
measure the energy absorbed by a dynamo 
in order to measure the energy of its output. 

Since the date of Mr. Brown’s exhibition 
ll dogs have been experimented upon at the 
Edison laboratory with a view to measuring 
‘accurately as possible the relative fatality 
of the continuous and alternating currents 
upon them. The results are the 
accompanying table. The contacts between 
the Wires and the dog were always the same, 
viz: Some six inches of wire were wound 
— abandage of wet cotton waste on the 
Night fore leg, and a similar length of wire 
and bandage was placed on the left hind leg. 
These results are not in themselves complete, 
but are a sequel to the experiments made 
here at an earlier date and already published 
inthe Electrical World, Mr. Brown having 
laken part in them. . 


, and 


voltage was 7 = 


given in 


bens these facts into account with 

those ale j i i 

os already published, the following is a 

brief epitome : 

fot contacts of duration from 30 to 60 

con 8, the lowest continuous current 
ages that has been fatal has been 276 in 


OMe Case « ° a 
she case and 400 in another. The lowest 
Tating voltage that has been fatal in 


at time is 140 (: Se a : 
shock), 10 (applied after a continuous 


For contac . as 
rt contacts of between 15 and 30 seconds 


Pr itaed 
ration, the lowest fatal alternating voltage 
an been 176 a 5 5 
hishe 1 A deat No continuous case fur- 
"ed. For contacts of from 3 to 15 





seconds duration the lowest fatal continu. 
ous voltage has been 590. The lowest 
fatal alternating voltage, 158. 

For contacts of less than three seconds the 
lowest fatal continuous voltage has been 890. 
The lowest fatal alternating voltage 418. 

It has also been observed that there is very 
much less struggling of the animal under 
the influence of an alternating current even 
when not attended with fatal results than 
appears with the direct current, and when 
the shock has not been fatal the effect of the 
alternating current has been to produce 
greater nervous depression than has been 
visible with the continuous current. 

Yours truly, 
A. E. KENNELLY, 
Edison Laboratory, Orange, N. J. 
Orange, N. J., Sept. 7th, 1888. 
“_<- 
That Phonograph Again. 

A stranger was visiting Mr. Edison re- 
cently, it is related. After an evening 
largely devoted to a discussion of electricity, 
the guest went to bed. He had barely 
drawn the covers over him and settled down 
to sleep, when a voice, apparently from the 





clock on the dressing-case, said in measured f 


” 


tones: ‘‘It is now 11 o’clock 

The startled guest threw off the covers, 
sat bolt upright, and felt the hair rising all 
over his body. Could he have been dream- 
ing? No, he was wide awake. Arising, 
he turned on the electric light, searched 
every corner of the room, examined the 
innocent-looking clock and finally called in 
Mr. Edison. The latter assured him that 
there was no one in the room, and with 
half-quieted fears the guest returned to bed. 

Half an hour had been consumed in the 
vain search for the origin of the mysterious 
voice, and the guest passed another half 
hour in speculating upon the occurrence. 
Just as he had persuaded himself that the 
sound had been only part of a dream, and 


was going off into a half doze, the same | 


voice in the same measured tone called out : 

‘“‘The hour of midnight has arrived ! 
Prepare to die.” 

There was no mistake this time, and the 
horrified guest without waiting to turn on 
the electric light, rushed across to Edison’s 
room. The wizard, broad awake and half- 


dead with laughter, permitted his guest to | 


rap three or four times, and then responded 
to his call. 

**Mr. Edison,” said the disturbed sleeper, 
‘*there’s something uncanny about this 
house. 
you'd give me the place,” 

Edison suppressed his laughter, heard his 


The Trenton Engine. 
The distinguishing feature of the Trenton 
engine, made by the Pheenix Iron Company, 
of Trenton, N. J., is its new and simple 
valve gear, by which a single valve with two 
independent movements is made to effect the 
same steam distribution and economy, as in 
miny other engines can only be secured 

by separate exhaust and admission valves. 
This result is attained by the use of a 
cylindrical valve having a simultaneous 
rotary and sliding movement, the rotary 
motion—operated by a variable eccentric | 
admitting and cutting off the steam by | 
longitudinal ports, and varying as the sensi- | 





i. 


I wouldn’t sleep here all night if |? 


| 
| 
| rocker-arm and partaking of its motion also, 


tive governor responds to changes in the load | 














| ia. 2.—TRANSVERSE SECTION THROUGH | 
CYLINDER AND STEAM CHEST OF THE | 
TRENTON ENGINE. 


or steam pressure ; while the sliding move- 
ment is effected by a fixed eccentric and gives 
a positive exhaust over the ends of the valve 
not effected by the action of the cut-off | 
eccentric. 

The valve, consisting of two castings made | 
| fast on the stem, has at each end four narrow 


| ports which open simultaneously, thus requir- 


1g very little travel; and its rotation is 
produced by a bell crank hung on the main 
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Fie. 1.—VerRTICAL SECTION THROUGH STEAM CHEST OF THE TRENTON ENGINE, 


guest’s story, and then, going to the room, 
showed the stranger that there was a tiny 
phonograph concealed in the clock, and so 


set as to give forth its solemn announce- | 


ment of the hours. The offending clock 
was removed, and the guest slept soundly 
for the remainder of the night. 
Oo 
.... A Connecticut Yankee suggests the 
use of flash-light photography as a means of 
protecting bank vaults from burglars. He 
says: ‘‘I would have a camera placed in a 
position where it would command in the 
field of the lens a space of ten feet square or 
more in front of the door of the vault, and 
have the other apparatus so arranged that 
as soon as tampering with the vault door 
was attempted, the whole would be placed 
in operation. My plan would, of course, 
include retaining the burglar alarm connect- 
ing with police headquarters. As soon as 
the burglars had begun operations the police 
would be alarmed, and at the same instant a 
picture of the men would be made by the 
camera and flash-light combined, so that 
even if the men escaped the police, they 
would leave behind them evidence which 
would very probably eventually result in 
their detection. 








ne | 
D) 








| giving a valve speed due to the combined 
| throw of both eccentrics. The result is that 
;at late points of cut-off ‘‘full port” is 
obtained at one-thirtieth the stroke of the 
| piston, and the closing movement of the 
| valve is equally rapid. 

The governor is a disc attached to the 
| crank shaft and containing weights held in 
| equilibrium by helical compression springs, 
| to which is attached the cut-off eccentric, 
which slides across the shaft in such a direc- 
| tion as to perfectly control the cutting off of 
| the steam without varying the point at which 
it is admitted. The adjustment between the 
centrifugal force of the weights and the 
resistance of the springs is so accurately cal- 
| culated that a variation in speed of two per | 
cent. will cause a movement of the weights 
through their extreme range, varying the | 
point of cut-off from nothing to nearly full 
stroke, and insuring regularity of speed | 
under the greatest variations of load. 

The directness and simplicity of the 
mechanism, the accessibility of all parts for | 
adjustment and care, and the entire absence 
of anything requiring adjustment within the 
steam chest, have elicited the highest | 





encomiums from engineers and steam users, 








Griffin, Ga.—The Griffin Light and Water 
Company, of Griffin, will put up an e:ectric 
light plant. 


Columbia, Tenn.—The Columbia Electric 
Light Company is organized, McDonell and 


' Drew with others are interested. 


Concordia, Kan.—The Concordia Electric 
Light Company ; capital, $20,000. N. M. 
Spalding and others, incorporators. 


Chicago, Ill.—The Electric Machinery 
Company ; capital stock, $100,000; incor- 
porators, E. H. Haynes, Charles Steinbeiss 
and H. B. Cady. 


PortJand, Me.—The New England Elec- 
tric Matrix Company, of Portland ; capital 
stock, $1,000,000. Charles M. Gage and 
others, incorporators. 


Milwaukee, Wis.—The Dominion Auto- 
matic Fire Service Company, of Milwaukee ; 
capital, $100,000. William Sanderson and 
others, incorporators. 


Greensboro, N. C.—The Greensboro Gas 
and Electric Light Company ; capital stock, 
$75,000. Charles H. Vance, B. 8. Johnson 


sand W. H. Bosley, incorporators. 


Cleburne, Texas.—The Cleburne Electric 
Light Company, capital stock, $25,000; in- 
corporators, E. M. Heath and C. W. Mexty, 
of Cleburne; John Adamson, Owen J. Cooke 


|and W. J. Stork, of Fort Worth, and E. W. 


Naylor, of San Antonio. 


Portland, Me.—The United Manufacturing 


| Company has the purpose of manufacturing, 


leasing, buying or selling any or all kinds of 
machinery and metal work, and letters pertain- 
ing thereto. President, David W. Murdock ; 
treasurer, Walter Mott. Capital stock, $50,- 
000 ; paid in, $125; par value of shares, $25. 


Burlington, Vt.—The Citizens’ Light and 
Power Company, of Burlington, Vt., with a 
dapital stock of $25,000, to fur- 
nish electric light and power in 
Burlington and vicinity, was in- 
corporated August 22,'by Edward 
Lyman, N. E. Chamberlin, Ed- 
ward E. Clarkson and others. 


Burlington, Vt.—Citizens’ 
Light and Power Company, of 
Burlington. Capital stock, $25,- 
000; divided into 250 shares of 
$100 each. The incorporators 
are Edward Lyman, C. P. Smith, 
N. E. Chamberlin and 49 others. 
The purpose of the company is 
the manufacturing and furnish- 
ing electric light and power in 
the City of Burlington and the 
territory adjacent. 


Kirksville, Mo. — The Kirks- 
ville Electric Light, Heat, Water 
and Power Company, was organ- 
ized last week, capital stock, 
$10,000. John Caskey was elect- 
ed president; W. T. Baird, treas- 
urer, and ©, E. Ross, secretary. 
The following Board of Directors 
was elected : 8. M. Pickler, Dr. 
F. A. Grove, Henry Patterson and 
8S. M. Link. It is proposed to 
have electric lights in Kirksville very soon. 
et ne 


.... The fact was called to the attention 
of the News and Courier, that four out of 
the six operators now at work in the West- 
ern Union Telegraph office in fever-stricken 
Jacksonville are Charlestonians. Charleston 
boys have ever been noted for their pluck 
and fidelity to duty, and the conduct of these 
young men ever since the beginning of the 
epidemic reflects the highest degree of honor 


and credit upon their native city. The 
names of the young men in question 


are W. J. Wallace, T. F. Wallace, J. P. 
Rivers. and R. H. Fleming. They were all 
raised in Charleston, and learned their pro- 
fession here, but were employed in the 
Western Union office at Jacksonville some 
time before the appearance of yellow fever 
there. When the scourge came, eight of 
their fellow-operators deserted their posts 
and left the city, but the Charlestonians 
stuck to their posts like men, being, with 
the exception of two others, the only op- 
erators who remained to do the work of the 
office. Their relatives and friends in 
Charleston will be glad to learn that they 
are all well, and have so far escaped the 
fever. 
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EDITORIAL ANNOUNCEMENT 
Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELEcTRIcAL 
Review, P. O. Box 3329, New York. 

(> No attention will be paid to com- 
munications without the name and address 
of the writer. 

We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an tnvitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing ners. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 

Timothy W. Sprague, Massachusetts Institute of 
Technology. is our representative at Boston, Mass. 


Mr. C. C. Haskins, 118 La Salle Street, Chicago, 
Ill., represents the Review in the West. 
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Electric power is going ahead with enor- 


mous strides. 





projected between 


will probably 


The electric road 
Beverly and Danvers, Mass., 
soon be built. 





A decided change is coming over the electric 
lighting companies in the matter of improved 
conductors. The expense is not figured on 
so much as is the quality, and the wire with 
the covering that will come the nearest to 
being indestructible, under all circumstances 
and conditions is the wire that the electric 
light men want. 





Mr. Edward A. Oldham, the southern 
correspondent of the ELECTRICAL REVIEW, 
whose letters from Anniston, Ala., have been 
of interest, has accepted the editorship of 
The World, of Charleston, 8. C. Mr. Old- 
ham will continue to furnish the REvrew 
with correspondence relating to electrical 
development in the south. 





Our esteemed contemporary, Modern Light 
and Heat, in its issue of September 6th, pre- 


fod 


sented its readers with 67 pages devoted to 


the proceedings of the National Electric 
Light Association. The papers with the 


discussion, verbatim, all appeared in proper 
order and the whole made as complete a 
history of the convention as has been pub- 
lished. 





A telegraph wire is the last thing one 
would expect to support vegetation of 
any kind ; yet a traveller in Brazil writes to 
a German horticultural journal describing a 
crop of mistletoe which he found clothing 
the wires not far from Rio Janeiro. At a 
distance, he says, the wires appeared fringed 
with what he supposed were the leavings of 
a recent flood. But a perception of their 
height soon removed this idea, and upon 
examination the fringe proved to be com- 
posed of thousands of little mistletoes, 
firmly fixed to the wires from which they 
depended. Many species of this family 
flourish in Brazil, and some of them, called 
‘‘bird weeds” by the people, thickly infest 
fruit trees and other cultivated plants and 
bear large berries, which are greedily de- 
voured by birds. These seeds are deposited 
on the telegraph wires in the birds’ drop- 
pings, and quickly take root, and, although 
the plants perish, naturally, before very 
long, they are succeeded by others, and the 
curious mistletoe fringe is perpetuated. 





A GOOD APPOLNTMENT. 

The announcement is made of the appoint- 
ment by President §. A. Duncan, of Mr. A. 
V. Garratt, of Boston, as secretary and 
treasurer of the National Electric Light 
Association, in charge of the permanent 
headquarters authorized to be established in 
New York. 
Dr. Garratt is a talented, cultured and ener- 
chemist and a 


The selection is a good one. 


getic young man, a fine 
thoroughly well informed electrician, who 
has done much practical work in many of 
the important branches of electrical science. 
His work as chairman of the Wire Gauge 
Committee of the Association proved his 
capacity for strong and efficient work, and 
we expect to see most excellent results come 
from his work for the Association in this 
broader and more responsible office. 





CINCINNATI ELECTRIC CLUB. 

On Friday of last week, at the rooms of 
the Board of Trade, 55 West Fourth street, 
fifty-six gentlemen actively engaged in pur- 
suits in which electricity is the controlling 
power, met, in pursuance to call, for the pur- 
pose of organizing an electric club. Mr. A. 
R. Foote was the temporary Chairman, and 
Mr. T. 8. Nicholson Secretary. Much en- 
thusiasm was manifested, and a committee, 
consisting of J. W. Edwards, Lawrence 
Poland, F. 8. Perry, W. L. Davis, George 
F. Card, F. C. Kelly and T. 8. Nicholson, 
A. R. Foote aud C. E. Jones was appointed 
to draft a constitution and by-laws, and re- 
port at a meeting to be held at the same 
place, to which all interested in electrical 
pursuits were invited, 





AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


CLEVELAND MEETING, 


The thirty-seventh meeting of this associ- 
ation, which has been so true to its name for 
nearly 50 years, in all that applies to the 
progress of science and its direct application 
to human welfare, was held in the Forest 
City of Cleveland, agreeably to announce- 
ment, during the week beginning on the 15th 
of August. 

A numerous local committee, suitably 
divided into sub-committees affording the 
means for efficient work, furnished 
every arrangement for and 
hospitality in the entertainment of the hun- 
dreds of visitors attending the sessions. 

As an organization, this association is not 
a stranger to Cleveland, for a meeting was 
held there in 1858, at a time when the city 
contained a population of only 26,000, and 
at this meeting the visitors were greeted with 
such warm hospitality on the part of its citi- 
zens, that it appeared as if the individuals 
comprising the association came as old friends 


best 
convenience 


and not as strangers. 

The sessions were held at the Central High 
School, a magnificient building in every- 
thing except sanitation, and 
numerous recitation rooms and large hall 
afforded accommodation for the sessions of 
the several sections, or of the association as 
a whole. 

The first meeting was called to order by 
Dr. Cady Staley, president of the Case 
School of Science, who welcomed the asso- 


its whose 


ciation in a general address, in the course of 
which, with humorous touch, he added the 
story of the Arabian Nights entertainments, 
by giving an account of the wonders of 
mechanical operations carried on in Cleve- 
land, picturing the incredulity of an oriental 
who would have listened to such a story, 
and who, although accustomed to tales of 
genii and magic, would in this case draw 
from the folds of his robe and extend to the 
traveller an illuminated upon which 
was inscribed in beautiful Persian charac- 
ters, ‘‘ l am something of a liar myself.” 

In the absence of Hon. B. D. Babcock, 
Mayor of Cleveland, a most acceptable under- 
study was furnished by Dr. Elroy M. Avery, 
the efficient local secretary for the meeting, 
who welcomed the association to the City of 
Cleveland in the name of its Government. 

Major J. W. Powell, the Chicf of the 
United States Geological Survey, who is 
president-elect of the association, replied in 


card 


an address upon the functions of scientific 
investigation, picturing out the work of the 
vurious sections in a most energetic and 
Said he: ‘* In the begin- 
ning, man might shout his words across the 


graphical manner. 


creek, but to speak to his friend across a 
river he must swim the river ; now he speaks 
There was a time when the 
spoken word died in the breeze ; now it is 


across the sea. 


recorded for all time.” 

The financial reports of the association 
was ina good financial con 
debt. of 
years having been extinguished, and there 


showed that it 


dition, the long-accumulated past 


now remaining a balance of $4,500 in the 
treasury. During the meeting the member 
ship increased to a total of about 2,200. 

The annual address of the retiring presi- 
dent, Prof. 8S. P. Langley, who holds the 
position of director of the Smithsonian In- 
stitution at Washington, treated, under the 
title of ‘‘ The History of a Scientific Doe- 
trine,” the question of radiation of energy 
and its transmission by undulations. It was 
a masterly treatise on the subject, enunciated 
with clearness which was appreciated, and 
was instructive to all, especially to the non- 
professional portion of the audience, con- 
sisting of many of the people of Cleveland 
who were present. 

Each of the several sections of the associa- 
tion listened to addresses upon subjects ger- 
main to their specialty in scientific work. 
Prof. Albert A. Michelson, the chairman of 
the section of physics, addressed the section 
upon “A Plea for Light Waves.” The 
speaker first spoke of electricity as affording 
a solution of the problems rising in scientific 
investigation and also in the practical affairs 





—— ae = 
of life. A large portion of the addres 
consisted of a description of the metho, 
used by the speaker in an investigation Upon 
light waves, by means of an apparatus jp 
which two pencils of light re-united in such 
a way as to produce interference fringes by 
the use of instruments of an importay, 
nature, which have obviated the Cifficultig, 
inherent with those formerly in use, 

The only other of the sections whose Work 
is especially pertinent to the field of thj 
paper, was that of mechanical science and 
engineering, of which the president, Dr, (; 
M. Woodward, who was elected last Year 
was unavoidably absent; but Mr, ©, J. q 
Woodbury, of Boston, was elected to the 
position, and at an hour’s notice, addresee4 
the section upon ‘‘The Engineer as an 
Economist.” The speaker held that while, 
thorough knowledge of mechanical hang. 
work was important to success in engineer. 
ing matters, yet its true functions wer 
based upon the application of principles of 
physics and mechanics to structural pur. 


poses, and that this application must be 
made in such manner as to accomplish the 
results at the minimum cost. 

The modern bridge, constructed of mili 
the result of 
scientific work, and the parts assimilate 


steel, a material which is 


together by placing in each portion ay 


adequacy of material without waste, results 
as a whole in a structure whose apparent 
fragility resembles that of the cobweb: and 
yet it fulfills its functions with the same 
degree of efficiency as those constructed by 
this geometrician of nature. The construe. 
tion of machinery, its organization go as to 
employ a less skilled class of labor than 
would be possible under old methods, the 
arrangement of processes of manufacture, 
some modern types used in the construction 
and equipment of property with especial 
view to the diminution of the fire hazard, 
are all examples of the work of engineers as 
economists. 

While it is of the greatest importance that 
the details of practical work should be 
learned, at the same time, let it be done 
before or after an engineering course in 
of the 
still, during the long vacations. 


better 
Sut the 
four years constituting such courses, although 


some scientific schools, or, 


long as practicable, are far too short for the 
instruction which every technical institution 
The trade schools and 
training are 


desires to impart. 
workshops of mechanical 
undoubtedly of great use in their true field, 
and it appeared to the speaker that their 
functions could most legitimately be consid 
ered in the section of economic science and 
statistics, 

The numerous papers presented before the 
sections of physics and of engineering 
science were of excellent quality, and con 
tained the results of valuable investigations, 
but the limiting conditions of space will not 
permit that complete referenee to them that 
their merits demand. In the section ol 
physics only an unusually small proportion 
of the papers pertained to electrical subjects 
although it is evident that clectricity was 
used in connection with the apparatus 10 
nearly all investigations. 

The committee on physics teaching, ap- 
pointed at the previous mecting, presented 
un extended report which formed the subject 
of discussion continuing through portions o 
several The recommendations of 
the committee were principally that instruc 
tion in physics might begin with profit l 
what is known as the grammar school, but 
that a great deal of the value of such instruc 
tion depended upon the ability of the teacher 
that in the lower classes of physics teaching, 
such insiruction should be given mainly by 
illustrative experiments showing some of the 
fundamental principles of the science, ani 
accompanied by clear explanation oD the 
part of the teacher. ; 

The whole course should be arranged with 
the consideration that the great majority of 
those educated in the public schools show 
receive their final training in the high school, 
and therefore such a course in phys 
include a general treatment of all of the gret! 
divisions of the science. Laboratory pm 
tice was highly recommended as essentia 
but the range of work should be very @f 
fully laid out. 

The committee maintained that the know! 
edge of physics constituted ore of 
necessary and essential elements of a libe 
education, and that the time devoted 4 
physics in college should be extended beyon 
the present generality of custom 


sessions. 
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OUR CHICAGO LETTER. 
(Special Correspondence.) 

Just half way between Boston and San 
Francisco—! ,733 miles (from whichever you 
please , stands Kearney, Nebraska. The 
Hiawatha Electric Light Company, at that 
place, whose plant was installed during the 
past summer by the Western Engineering 
Company, finds now that an incandescent 
plant is a nec’ ssity to supply a need which 
has grown upon the ground. The fact was 
published to the electrical companies and 
an avalanche of bidders came forward. 

After shaking the box for avwhile there 
were only two remaining, and between 
these two the directors were nearly evenly 
jivided—some favoring the Westinghouse 
and some the Edison. The latter company 
finally won, through its Kansas and Arkan- 
as agents. The Western 
Company, of Lincoln, Neb., will do the 


an 


Engineering 


construction work for the Edison people. 
There is already an Edison plant at Kearney 
of 1,000 lights, which lighted up on the 
sist of August. In with the 
plant a Sprague motor of 30 horse power is 
running the machinery of a brick yard 
(probably the pioneer plant of this nature), 
with a 50 


connection 


and a second will be running 
horse power of the same system in a few 
days, off the Edison circuit. 

The Western Engineering Co., in addi- 
tion to the above, will put in an Edison 
plant of 1,800 lights at Little Rock, Ark..; 
a Mather plant at the Court House, at St. 
Joseph ; a 850 light Mather in the Deaf and 
Dumb Asylum, at Bluffs, and 
another in a new paper mill at Lincoln, 
Neb. 

The Chetopa Company will place a 500 
light Edison plant at Fort Smith, Ark., 
through Mr. Porter, of St. Louis, and Nor- 
folk, Neb., is doing lots of bragging over a 
new Edison plant just installed by Mr. 
G. W. Coster, of Omaha. 

The Fort Wayne Jenney people have 
That little closet-under-the-stairs 
sort of a place which they occupied was fast 


Council 


moved. 


reducing Kammeyer to a skeleton by a spe- 
cies of compression, and all the boys had 


black and blue contusions where they 
humped. Buckley stood it as long as he 
could, and then moved to 185 Dearborn 


The re- 
lief was so sudden and complete that Charley 


street, Adams Express Building. 
swelled up like a toad if an air pump re- 
ceiver, and even the office desks have to be 
xrewed to the floor to keep them from danc- 
ing for joy. When the carpet is down, and 
the carpenter gets through dropping the 
the 
Fort Wayne Jenney will have a very nice 
office indeed. 

The Consumers’ Electric Light Company, 
of 266 Blue Island avenue, has at present 
about 110 lamps rented, and at a recent 
meeting of the City Fathers, obtained an ex- 
tension franchise. 


guare, and sawing and hammering, 


The premises of the Company at once be- 
tame the rendezvous of engine and coal, and 
dynamo and wire men, in anticipation of the 
prospective increase, and all the methods 
known to this species of modern warfare (of 


course you know what these are), were 
resorted to by some of the solicitors. The 
finale of the whole scrimmage, as far as 


‘ystem is concerned, was the award to the 
Western Electric Company of a contract for 
dynamos and 300 lamps. The wire fight is 
still on, 

The Western Electric Company has just 
dosed contracts with a Quincy, IIl., hotel, 
ind a similar establishment at Shreveport, 
la. for furnishing annunciators with the 
turn signal. In the former case 150, and 
inthe latter 100 drops will be the board’s 
Capacity, 

The Pratt Institute of Brooklyn recently 
Ordered a twenty-five arc light outfit com- 
plete, from the same company here. 

There seems to be almost no end to the 
methods by which one can be injured around 
an electric light plant, without electricity 
having anything to do with it. The other 


oY, for example, at New Orleans, Joe 
mano, a colored laborer employed by the 


uisiina Electric Light Company, lay down 
10 ree a ° * 
fest on the lower half of the big belt which 





runs the dynamos of the company. This 
wis-at 4 Pp. M., and Joe, having gone to 
sleep in the meantime, was drawn between 
the belt and the big pulley when the engineer 
started up at six o'clock. He was badly 
crushed about the head and breast, and his 
arms and legs broken. The machinery was 
stopped at once and he was extricated, but 
died almost immediately. 

Then, in something the same line of acci- 
dent, comes the Pittsburgh street car motor 
accident on the 28th, by which Mrs. Rachel 
Herron was seriously injured. Electricity 
had nothing to do with it, according to the 
newspapers. The motor and car were com- 
ing down a steep grade when the engineer 
found he could not control the increasing 
speed, and after doing all in his power to 
check it, as a last resort, jumped, and was 
considerably injured. The conductor was 
also much shaken up when he landed. The 
train went on awhile, and then it followed 
their example, and jumped, striking a tele- 
graph pole, twisting the motor, giving it a 
new species of compound winding and mak- 
ing kindling wood of the cab. 

As the good old wool sorter in a Connec- 
ticut mill used to say to visitors: ‘It’s 
dangerous bein’ safe ’round here, at the 
best.” 

The attempt to get a reduced rate for tele- 
phone service has taken a decidedly new 
departure. A petition to the council is being 
circulated, asking the passage of an ordinance 
reducing the rates from $125 to $75 per 
annum. 

In connection with this, each subscriber to 
the petition is asked for a pledge to pay $5 
or $10, as the case may be, should the 
ordinance pass the council. 

Mr. F. N. Armour, agent here for the C. 
& C. motor, is quietly, but steadily, gaining 
ground, and the motor is giving good satis- 
faction everywhere. 

The larger majority of these applications 
are for ventilating purposes. Mr Armour 
has fans running in banks, safety deposit 
rooms, candy factories, telegraph oftices, 
express and insurance offices, and doctor 
shops, dynamo rooms and restaurants, and 
is still hustling for more. 

The Baxter people, too, are doing a large 
business in that line. 

The opening out of the Chicago Edison cen- 
tral plant is making plenty of room for the 
development of the constant potential motor 
trade. 

The Grand Opera THlouse was illuminated 
on the evening of the 28th by the Chicago 
Edison Company’s central station for the 
first time, and the comparison between the 
present lighting and that produced by the 
‘* fish-oil gas” formerly used, is greatly in 
favor of electricity. It was thought at first 
the number of lights would be insufficient, 
but the apparent meagre supply of lamps 
disproved the assertion, and while more 
lamps will probably be added, the present 
illumination is a great improvement on the 
old method. 

On the 29th of August, Mr. George Cut- 
ler, electrician of the Thomson-Houston 
Company here, was joined in wedlock with 
Miss Inez M. Gass, one of the lady employés 
of the same company, and the happy pair, 
followed by the best wishes of the fraternity 
generally and the office circle in particular, 
are off on a two weeks’ vacation. 

For twenty-four hours our office boy, after 
learning of the above, seemed like one ina 
trance. He quit his gum and his whistle, 
neglected the cat’s tail and the elevator bell, 
and seemed going into a decline. At the 
end of that time he evolved the following, 
and has returned to his normal condition : 

A curious case of eccentricity, 
Inexplicable too, alas ! 

When students, high in electricity, 
Allegiance swear and bow to Gass. 


The decision of the Electric Light Asso- 
ciation to hold its next meeting in Chicago 
was received here with pleasure, and is con- 
sidered the correct thing to do. 

The conundrum in the case is found when 
the question is asked, ‘‘ What is to be done 
with the money ?” and there are plenty of 
uncharitable persons who intimate that the 
money is to be used for tips to the law 
makers. C. C. H. 


Chicago, IIl., Sept. 8. 





OUR PITTSBURGH LETTER. 
(Special Correspondence.) 

The Gas Committee of the city of Alle- 
gheny held a meeting on Thursday evening, 
September 6th, to open proposals for the 
lighting of the city, and for the sale of an 
isolated plant to the city. The Duquesne 
Electric Light and Power Company and the 
Allegheny County Light Company submitted 
proposals for renting lights, and proposals for 
the sale of a plant were received from the 
Indianapolis and Fort Wayne Jenney Com- 
panies, the Thomson-Houston, Brush, and 
United States Companies. Immediately after 
the committee went into session, the represen- 
tative of the Duquesne Company asked per- 
mission to withdraw their proposal, stating 
that they had certain reasons for making the 
request, which reasons they were not at 
liberty to make public. The Allegheny 
County Light Company immediately asked 
for the same permission, which was granted. 
The Duquesne Company made no explana- 
tion for their conduct, and the representative 
of the Allegheny County Light Company 
stated that should their bid be opened and 
made public, in the event of a re-advertise- 
ment (which apparently would be necessary), 
the Duquesne Company would have the 
benefit of knowing their price. The com- 
mittee finally decided to hand back all of the 
proposals for plant, and ask for new bids, 
which hag been done, and the meeting of the 
committee has been called for the 20th inst., 
for the opening of the new bids. The 
Duquesne Company have so far made no 
explanation of their conduct, and theiraction 
was the means of causing considerable com- 
ment. The number of lamps asked for is 
287 are and 1,300 incandescent. Theimpres- 
sion seems to be growing that the city will 
eventually purchase their own plant and 
operate it, but at present there is no appro- 
priation made for the expenditure of the 
money for this year. 

The Fort Wayne Jenney Company have 
erected a tower and equipped it with eight 
lamps on the Diamond Square, Allegheny, 
for exhibition purposes, having rented power 
in the neighborhood for the operation of 
their dynamos. 

The Allegheny County Light Company 
have made contracts for 2,000 incandescent 
lamps in the city of Allegheny, all of which 
will be used in connection with the new 
meter just introduced by the Westinghouse 
Electric Company. The rate fixed is 6 mills 
per 16 candle power lamp per hour, which 
they claim is equivalent to gas at $1.00 per 
thousand. The company is doing the wir- 
ing free, and have a large part of the lamps 
now wired. Some of these lamps will be 
started during the coming week. Their 
Allegheny station is being very much en- 
larged and equipped with additional machin- 
ery to provide for this increased business. 

The Pittsburgh and New Brighton turn- 
pike, has been leased by the Pittsburgh and 
Bellevue Passenger Railway Company, and 
they have arranged to build an electrical 
railway from Allegheny to the borough of 
Bellevue. No particular system has as yet 


been adopted for use on this road, but work 
will be commenced at once. Mr. John H. 
McCreery is president of the new company. 

The Boston Board of Aldermen has just 
been visiting this city for the purpose of 
inspecting the Observatory Hill electric road 
in Allegheny, and from all reports they are 
much pleased with the same. This road is 
doing alarge business, and seems to be in 
every way Satisfactory. 

The Westinghouse Electric Company are 
making arrangements to introduce their new 
Tesla motor for street car purposes, and the 
results so far have been highly satisfactory. 

The Central District and Printing Tele. 
graph Company (Bell telephone) have moved 
into their new building in Allegheny City, 
and have about completed all of their under- 
ground work in that city. Their new offices 
are said to be model in every respect. Gen- 
eral Manager Metzger has just returned from 
the Telephone Convention ini New York. 

There has been a great deal of newspaper 
talk lately in reference to the lighting of 
Allegheny City, regarding the possibility of 
patent suits arising from the use of any 
system which they might decide upon, and 
the decision of the court lately regarding the 
Thomson-Houston Company's suit with the 
American Company has been the means of 
having the question brought up. A. B. 


Pittsburgh, Sept. 12, 1888. 





Personal. 

Mr. Theo. N. Vail is taking a few days rest, 
after a very busy summer, in the North. 

Mr. Francis W. Parker, the patent solic- 
itor of Chicago, was a visitor at the RevrEw 
office last week, on his return from Europe. 

Mr. Enos M. Barton, president of the 
Western Electric Company, returned last 
week from an extended European trip, look- 
ing very well after his long sea voyage. 

Mr. F. B. Rice, the inventor of the Rice 
engine, manufactured by the John T. Noye 
Manufacturing Company, of Rochester, N. 
Y., was a New York visitor last week, and 
reports a number of sales of his engine in 
electric lighting circles. 

Mr. E. P. Roberts, formerly of Cheyenne, 
W. T., where his work with storage bat- 
teries is well known in electrical circles, has 
accepted the appointment of assistant pro- 
fessor in mechanical engineering at Cornell 
University, New York. 

Marmaduke Meliphagous Meandering Slat- 
tery pleased his New York friends with a 
visit of 86 hours last week, returning to Ft. 
Wayne, Indiana, on Thursday. The Jenney 
Electric Company, of that city, he reports 
crowded with new business. 

Hon. 8. M. Bryan, of Washington, former 
Postmaster General of Japan, now a leader 
in telephone circles as well as in several other 
circles, spent Thursday last in New York 
City and transacted as much business in one 
day as the average business man would have 
dared to wrestle with in a week. 

Mr. Paul W. Bossart, manager of the In- 
terstate Electric Company, Kansas City, 
Mo., has been a New York visitor for a few 
days past. Mr. Bassart is greatly interested 
in the growth of the storage battery, and is 
superintending the installation of several 
large plants in the west, using the Faure 
battery. 

W. R. Caulkins has resigned his position 
as manager of the Thomson-Houston Carbon 
Company, at Fremont, Ohio, and has been 
appointed general agent, and will travel for 
the company. The company will enlarge 
its works by building a brick addition to the 
main building, 30x80 feet, and will put in 
six new furnaces. ; 

The marriage of the talented young United 
States cavalry officer, Lieut. Avery De Lano 
Andrews, and Miss Mary Campbell Schofield, 
daughter of Gen. Schofield, U. S. A., is 
announced for Thursday evening, Sept. 27. 
The Review would unite with Lieut. An 
drews’ many other electrical friends in ex 
tending congratulations and well wishes. 


> 





Manufacturing Notes. 


A new descriptive catalogue of the auto- 
matic cut-off engine of the Ball Company 
has been received at this office through the 
courtesy of Messrs. Chas. R. Vincent & Co., 
15 Cortlandt street, New York agents. The 
catalogue is illustrated with views of the 
engine and its parts, and with a number 
of diagrams of indicator cards, the whole 
making a valuable publication for all users 
of steam power. . 


The works of the Baxter Motor Com- 
pany are rapidly approaching completion ; 
the engine is in location, and is now being 
piped up; a considerable portion of the 
shafting has been put in, and the com- 
pany anticipate removing to their shops in 
September. They have been compelled to 
exercise a considerable amount of ingenuity 
in removing, in order not to interfere with 
the manufacture of the motors, as this would 
be a serious loss, owing to the fact that they 
have to keep pace with the great influx of 
orders. In order to make the interruption 
as light as possible, they propose to install 
the new machinery in the works and set it 
in operation before undertaking to remove 
the machines from the old shops. It is 
probable that by the middle of October they 
will be going full blast in the new works. 


‘ 
—— The Brush Electric Light Company, 
Philadelphia, Pa., have recently incre 
their electric light plant by purchasing a 
large number of arc lamps from the Brush 
Electric Company, Cleveland, Ohio. 

















»*, Akron, Ohio, is asking for a reduction 
in telephone rentals. 

»*, The western telephone men are ex- 
pected to turn out in force at the Minneap- 
olis Convention next year. 

«*~ The New Westminster and Burrard 
Inlet Telephone Company will build a line 
from Vancouver, B. C., to New Westmin- 
ster. C. Tilley, Vancover, B. ©., has the 
matter in charge. 

»*, The first telephone pole was planted 
at Norfolk, Neb., August 21. The work 
will be pushed as rapidly as possible. The 
close of the week saw the line in operation 
from the business portion to the reunion and 
fair grounds. 

»*» ‘* This is the trip I long have sought,” 
remarked an Omaha telephone man on board 
the ‘‘ Cygnus,” as he took in the magnificent 
scenery of the Hudson. ‘‘ The Metropolitan 
Company has placed the members of the 
telephone fraternity under many obliga- 





tions,” he continued, ‘‘ by giving them this | 


magnificent ride.” 

»*» Rush Fay, a Louisville bookkeeper, 
entered his employer’s vault to examine 
papers, and while thus engaged the door was 


closed and locked by a fellow-clerk, ignorant | 


of Fay’s whereabouts. Fortunately there 
was a telephone in the vault, and the impris- 


oned man was thus able to communicate his 


situation to the central office. 
shortly arrived, and Fay, who was 
on the verge of succumbing to the 
stifling atmosphere about him, was 
relieved. 


=_>- 


Telephone Convention Notes. 

The Bridgeport Brass Company 
presented to the telephone men at 
the convention a neat pamphilet con 
taining wire tables, compiled fram a 


Assistance 


ELECTRICAL REVIEW 


Telephone Systems and Means 
of Relief. 


McCuver’s PAPER, READ BEFORE 
THE TELEPHONE CONVENTION. 


During my earlier telegraphic experience 
I became imbued with the universally ac- 
cepted belief in the theory that the earth was 
an immense reservoir of electricity, and that 
on that account, and because of its immense 
mass, it offered no appreciable resistance to 
the transmission of electrical force. Hence 
the universal use of the earth as a return 
conductor for telegraph and other electrical 
circuits, which are in consequence called 
‘*mixed circuits,” in contra-distinction to 
circuits composed wholly of metallic con- 
ductors. But my attention being called to 
the behavior of our telegraphic apparatus 
under the influence of extraneous currents, 
I was finally led to question the correctness 
of the theory of the ‘‘ infinite conductivity ” 
of the earth. 

Like nearly all of the early workers in the 
new field opened up by Prof. A. Graham Bell’s 
invention, I was also led into the error of at- 
tributing to ‘‘induction” nearly all the ills 
to which the telephone was heir. 

Experience and observation, however, soon 
convinced me that nearly all the telephone 
troubles popularly supposed to arise from 
‘‘induction ” were the result of ‘‘ leakage’ 
only; ‘‘induction” operating only at minute 
distances, while leakage would occur across 
wide intervals. Hence I was to some extent 
prepared for my subsequent experiences with 
the effects of electric light and electric 
power circuits upon telephone systems, ex- 
periences which, as I will now proceed to ex- 
plain, confirmed me in my disbelief in the 
theory of *‘ infinite conductivity ” and the ef. 
fects of ‘‘ dynamic induction.” 

Some three or four years ago Richmond 
was captured by the advance guard of the 
army of Knights of the Dynamo, to which 
she is now so largely tributary, and the 
Schuyler Electric Light Company soon had 
the city ablaze with arc lights. At first we 
experienced little or no trouble, but after a 
time strange noises were heard in our Ex- 
change telephones, and as the electric light | 
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ger Railway with its street cars propelled by 
electricity became a moving, flashing reality 
in January of the present year, and for atime 
rendered the telephone business in Rich- 
mond decidedly interesting. Unlike the elec- 
tric light and power systems, the electrical 
plant of the railway company was not de- 
signed or arranged for metallic circuits, but 
was and still is operated by mixed 
earth and metallic circuits, the  cur- 
rents being carried to the overhead trolley 
wires by a system of distributed mains, sup- 
ported upon poles on one side of the street, 
these mains being connected at frequent in- 
tervals witb the trolley wire by short lat- 
eral wires termed ‘‘ feeders.” As operated in 
Richmond, the electric railway system re- 
quires a double line of poles, one line on each 
side of the street, for the purpose of carrying 
non-electric wires which extend across the 
street, between each pair of poles. Those are 
termed ‘‘ supporting” wires and are designed 
solely to support the trolley wires at the pro- 
per height above the middle of each roadway. 
These supporting wires and the network of 
special supporting or curve wires whose of- 
fice it is to cause the trolley wires to curve 
parallel with the curves in the road-bed, are 
supposed to be insulated from the trolley and 
feed wires and mains, but as we found to our 
cost, they were not by any means cevoid of 
electrical currents. During the first six weeks 


after the inauguration of the electric road we | 


had eight sets of telephones and one central 
office annunciator drop burned out by the 
railway currents, and about half of these ac- 
cidents were due to crosses between our tele- 
phone wires and the supposed to be harmless 
supporting wires. While these accidents 
demoralized our linemen and operators to 
some extent, they fortunately resulted in but 
little damage to property and none whatever 
to human life, and but few of our subscri- 
bers learning of them they created no spe- 
cia] commotion. 

But the effect of the railway system upon 
our central office apparatus and telephones 
from the very inauguration of the railway 
plant to the present time, has been annoying 
in the extreme, and exceedingly detrimental to 
our exchange service. Almost the first re- 
volution of the battery of railway dynamos 
tripped the annunciators of our magnetic 








wifi es 

This difficulty was also removed by 
reversing the poles of the batteries, : 

The exchange lines most greatly affecteq 
by the railway currents we soon found by 
experience were those which were groundg 
nearest to the railway tracks, irrespectiye of 
the general direction of the wires or theip 
proximity to or distance from the railway 
Lines that in no place approached within Jeg 
than a square of the railway wires being as 
greatly affected as many others that Tan 
parallel with and in close proximity to the 
railway wires for long distances, but whig 
terminated and were consequently grounded 
at points comparatively remote from the 
railway. 

In like manner, lines grounded near the 
heavier grades and curves of the railway 
where the motor men are compelled to yy 
the maximum amount of power in érder to 
ascend the grades or round the curves with 
heavily loaded cars, are more seriously 
affected than lines grounded near the levels 

So clearly is this the case that our oper. 
ators can readily tell, from the character of 
the disturbance which they experience, whey 
a car is ascending a grade, or when it stops, 
or starts, 

This effect of the movement of the cars 
you of course understand is due to the fact 
that the dynamo currents, when propelling 
the cars, are short circuited from the trolley 
wires through the motor fields and armatures 
to the earth, thence spreading over eyery 
available conductor in their efforts to reach 
the dynamos. But the maximum disturb. 
ance is experienced when three or four cars 
are following each other in close file, either 
on a grade or level. In that case the leakage 
due to each car traverses the contiguoys 
telephone wires simultaneously, producing 
in our telephones a composite or mixed tone, 
sach motor having its distinctive timbre or 
tone quality, and all united fairly making 
Rome—or the telephone, rather—howl, and 
drowning out the puny currents induced by 
our microphone batteries. j 

Learning that the railway people were 
utilizing the municipal gas and water mains 
in order to reinforce their ground connec. 
tions, it occurred to me that possibly the 
fact of our lines being generally grounded 
on the gas and and water pipes had much to 
do with our troubles. I had some 
of our old wires removed from these 
systems and connected direct to the 
earth through made grounds, but 
without altering the results. 

The 450 or 500 volt currents of the 
railway mixed circuit system do 
uot, however, interfere as greatly 
with our Richmond Exchange ser- 
vice as the 4,000 or 5,000 volt cur. 
rents carried by the metallic circuits 
of the electric lighting systems. Did 








series of actual tests made by H. D. 
Stanley. These tabies show the stress 
in pounds on a span of Bridgeport 
Brass Company’s hard-drawn cop- 
per wire (bare) for any given dip 
from 2 to 30 inches when in a state of 
absolute rest; and for spans of varying 
lengths. These tables will be in demand, 
as is all such information when sent out 
by the Bridgeport Brass Company. 

The phonograph-graphophone in the rooms 
of the Okonite Company, during the tele- 
phone convention, was a source of much in- 
terest. 

In addition to the list of attendants pub- 
lished, the following named _ gentlemen 
registered before the Association adjourned: 
Wm. A. Childs, J. A. Wetmore, S. 5S. 
Wheeler, Geo. L. Wiley, C. F. Cutler, J. F. 
Kelly, J. Elliott Smith, Ronald Crawford, 
E. B. McClees, C.:R. Truex, New York; 
E. B. Baker, New Haven; A. B. Uline, Al- 
bany ; James M. Plush, W. F. Westbrook, 
Philadelphia; R. F. Ross, Modern Light and 
Heat, Boston; Fred. A. Mason, Bridgeport; 
J. E. Crandall, H. W. Upperman, Wash- 
ington, D. C.; M. M. Ogden, Pittsburgh ; 
H. 8. Huidekoper, Philadelphia. 

_-- 
Ferdinand’s Patent Wire Stretcher. 
The inventive genius is ever working to 

assist the laboring man, and the telephone 
and telegraph linemen receive a share of 
attention. Weillustrate a new wire stretcher 
in this issue. It consists of a lever which a 
spring presses against a toothed cam that 
grips the wire inserted in the clamping jaws. 
‘The arrangementis such that merely placing 
the wire between the jaws and pulling serves 
to grip the wire firmly, and the stronger the 
pull the more powerful the grip. When 
fixed in position, the wire is at once released 
by pressing against the spring lever, which 
raises the cam clear of the wire. As no 
screws and nuts are required, considerable 
time and trouble are saved. 

Its great advantage, which will be apparent 
to line builders at a glance, is that with its 
use only one hand is necessary to get a firm 
clutch grip on a wire, while with all other 
stretchers the man must use both hands to 
do so, and if he ison a pole this makes a con- 
siderable difference. 

Messrs. J. H. Bunnell & Company are the 
sole agents for New York and vicinity, and 
= the demand very great for this useful 
tool. 











IMPROVED WIRE STRETCHER. 


construction was extended and circuits and 
are lights were multiplied, the noises in- 
creased until they finally became a din over 
which it was almost impossible to project the 
voice. After careful consideration I sug- 
gested certain reversals of dynamo currents 
and re-arrangement of the electric light me- 
tallic circuits, which were adopted by our 
electric light friends, greatly to our relief. 
But on some of our Exchange wires, notably 
those on our Broad street trunk line extend- | 
ing to the extreme western and northwestern 
limits of the city, the howling of the dy- 
namo currents remained comparatively una- 
bated. 

After further consideration I became con- 
vinced that the principal source of our tele- | 
phone troubles was a long electric light cir- 
cuit which traversed Main street to the wes- | 
tern limits of the city, then crossed north- | 
ward to Broad street, which it followed east- | 
wardly to a point opposite the Power House, 
and thence ina southerly direction to the 
dynamos, thus making a loop about a mile 
and a half in length by a quarter mile in 
width. One side of this loop ran parallel 
with our Broad street trunk line, almost the 
entire length, with only the width of the 
street between them. I was at first inclined 
to attribute to the usual scapegoat, ‘‘induc- | 
tion,” the interference which we experienced 
on our Broad street wires, but my attention 
being about this time directed by some of my 
linemen to the interesting fact which they 
had discovered, that even in the dryest 
weather enough of the dynamo current on 
this large loop escaped over the insulators 
and down the poles to be perceptible to the | 
tongue when applied to a pole four or five 
feet from the ground, while in rainy weather | 
a very perceptible shock could be felt by ap- 
plying the hand to a wet pole. 

My former opinions regarding ‘‘induc- | 
tion” vs. ‘‘ leakage,” and the ‘‘ infinite con- 


ductivity” of the earth were recalled to me 
with redoubled force, and Isoon settled down 
to the conviction that /eakage was the force | 
with which I had to deal. This conviction | 


was strengthened by the well observed fact} 
that the interferences from the electric light} 
currents were greatly increased during wet| 
weather. 

But the famous Richmond Union Passen-!| 


| linesand rendered necessary an immediate 


resort to the use of special armature springs 
to overcome the magnetism imported by the 
currents from the railway wires. Our 
‘* testing off’ galvanometers were inopera- 
tive, because at first the polarity of the ex- 
traneous currents was opposed to that from 
our galvanometer batteries, and the galvano- 
meter needles were deflected in a direction 


| contrary to the position assumed when under 


the influence of the batteries alone, the leak- 
age from the railway wires being suflicieutly 
strong to overcome the current from three 
cells of Law or Leclanche battery. 

This trouble I remedied by reversing the 
poles of my galvanometer batteries so they 
would, with the exception to be mentioned, 


| coincide in polarity with the extraneous rail- 


way currents. This exception, coupled with 
the continuous and steady nature of the ex- 
traneous currents confirmed me in my belief 
that it was leakage and not induction from 
which we were suffering. 

At the power house or dynamo rooms of 
the railway company, distant three or four 
squares from our central office, the battery 
of five or six dynamos which furnished the 
current for the car propulsion, was grounded. 
The negative electrodes being connected to 
several large sheets of copper at the bottom 
of a deep well upon the premises. The posi- 


| tive electrodes of the dynamos (coupled up 


of course in multiple arc) being connected 
‘*to air,” asa telegrapher would put it, or 
to the distributing mains, From all our ex- 
change stations located in the vicinity of the 
dynamo rooms, within the radius of an en- 
tire block in fact, we would therefore get a 
negative leakage current, while from all 
other stations which we grounded within a 
square of the railway track and wires, we 


| would obtain a positive current, thus render- 
ing it impossible to arrange our galvanometer 


batteries to coincide with these leakage cur- 
rents of opposite polarity. 

We cannot, therefore, to-day use our gal- 
yanometers for testing off the few stations 
located in the immediate vicinity of the 
dynamo rooms. Identically the same effect 
was produced upon our head-phone test cir- 
cuits, the railway currents completely 
neutralizing the currents from our ‘‘ test” 
batteries. 





| 
| 
| 
| 





the railway service require currents 
of the same E. M. F. as theare 
lights, the telephone would have to 
retire from the field, lose ground in 
fact, as metallic circuits would be 
their only salvation. What the railway 
currents lack in E, M. F., however, they 
make up in current strength, and are, there- 
fore, more dangerous to property than the 
much more intense electric light currents. 
The latter will melt a fuse or burn out an 
arrester instantaneously, before time is given 
it to enter a central oflice or a subscriber's 
station and damage the telephone or outfit; 
while the less rapid but larger quantity of 
the railway current takes an appreciable 
time to melt or fuse an arrester, thus per 
mitting it to burn out a hand-phone, an in- 
duction coil, or a bell, or annunciator mag: 
net, before the protector, of whatever kind 
it may be, can properly act. ' 

In my experience the greater tension of the 
electric light currents renders them doubly 
disastrous to telephone exchange service, the 
voice being more completely drowned by 
the intense disturbance due to the electne 
light escapage than it is by the escaping cur 
rents from the lower tension dynamos. But 
the fact of the electric light being in de 
mand, particularly the arc lights, only after 
business hours, renders the disturbance él 
gendered by them less noticed by subscribers 
generally than the weaker and less marked 
disturbances proceeding from the railway 
generators which are continuous throughout 
the entire business hours of the day, when 
the telephone service is in constant demand. 
Did the arc light service continue during the 
hours of daylight, as at night, telephone & 
changes would be compelled to suspend ope! 
ations or adopt the only alternative, metalli¢ 
circuits, with the attendant increase in com 
plication and expense. ; 

Having thus discussed the effects of & 
traneous electric light and railway currents, 
let us address ourselves to a brief consider 
tion of the remedies which we have at hand. 
Anti-induction devices for the elimination 
exclusion of extraneous currents from tele 
phone circuits, whether they be artificial oF 
natural, are plentiful, but none have yet 
been devised that can at all compete with the 
old-style metallic circuit. 

But the metallic telephone exchat 
tem carries with it not only a double & 
pense for construction, maintenance and re 
pairs, but a vast outlay and increased | 
plication and expense for central office plas 
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and service, there being two line wire temin- 
als to provide for every subscriber, and ne- 
cessurily four terminals to handle for every 
connection, instead of two, as with the single 
wire and earth systems, 

This great increase in wires, in complica- 
tion and consequent liability to derangement, 
and in initial cost, and subseqent expenses 
for operation and maintenance, almost pro- 
hibits the adoption of the ordinary metallic 
system. None but the wealthy, like our long 
distance friends, can afford such a luxury. 
Bnt there és a metallic circuit system within 
reach of even the poorest of the American 
Bell Co.’s lessees, a system of my own de- 
vising, and which I have found by practical 
tests, to accomplish all that can be derived 
from an ordinary metallic circuit, and at but 
a tithe of the expense. 

Recurring now to my theory that it was 
not ‘‘ induction,” but leakage, that annoyed 
us, and the expression of my disbelief in the 
infinite conductivity, of the earth, it will 
readily be seen how, after arriving at those 
conclusions, | would very naturally reason 
thus: If our telephone troubles are due to 
leakage from the electric light ard railways, 
and this leakage overflows into our wires 
from the earth because the earth offers an ap- 
preciable resistance to their passage, why 
cannot we adopt a metallic conductor of ex- 
ceedingly low resistance, or of a conduct- 
ivily approximating that of the earth, and 
use ¢¢ in place of the earth as our return con- 
ductor, making it, in fact, what may be 
called an ‘‘ artificial” earth or ground, and 
at the same time cutting loose from the earth 
entirely and gaining all the benefits of metal- 
lic circuits ? 

This idea I conceive to be in strict con- 
formity with Ohm’s law, and if only the 
relative resistance of the ** artificial ground ” 
or earth and the line wires attached to it 
were properly adjusted, we would have 
identically the same results achieved by the 
usual earth connections and without the 
disadvantage of the mixed circuits. This 
thought revolved in my mind for some 
months before I could find time and oppor- 
tunity to verify its truth or falsity by ex- 
periment. Besides, the device was so 
simple that I could scarcely conceive that it 
was possible that it had not already been 
tried and found to be impracticable, by 
some member of the army of electricians 
that had been so long engaged in efforts to 
solve the anti-induction problem, and it was 
only after conferring with some of my 
brother telephonists, who were favorably 
impressed with the idea which was novel to 
them, that I took the time necessary for ex- 
periment. I, however, finally connected up 
several telephone circuits with a common 
return wire of low resistance, and found 
that conversations could be carried on, and 
a mageto call bell rung on each circuit with- 
out any mutual interference whatever, and 
it required a resistance of 35 ohms by gal- 
vanometer measurement to be added to the 
common return wire before the currents 
propagated in one circuit could be heard in 
the telephones on the other circuits. I thus 
concluded that there was approximately 350 
ohms resistance in each circuit, due to the 
conducting wire, the call-bell magnets and 
the hand-phones and transmitters, that the 
‘artificial ground ” wire should bear to the 
other side of each circuit, the direct or line 
wire, a resistance approximating one-tenth 
that of the entire circuit. 

Encouraged by this experiment and 
anxious to do something to improve the 
night service of my Exchange, I laid my 
scheme before the executive officers of my 
company, and was furnished with a half 
mile of No. 4 copper wire with which to 
make some practical tests. 

My first experiment was with our No. 19 
northern call-wire and its connecting lines. 
This was our shortest call-wire, being only 
a third of a mile in length and had con- 
nected with it some 18 or 20 subscriber's 
stations, located in close proximity to the 
Seventh street grade of the electric rail- 
way, an 8 or 10 per cent. grade, extend- 
ing from Franklin to Grace streets, one 
square. 

At the corner of Seventh and Franklin 
Streets the main feed wires of the railway 
plant direct trom the power house two 
Squares distance, first touched the line of 
the railway and divided right and left to the 
opposite and distant ends of the road. At 
this point, as might have been anticipated, 
and on our telephone lines grounded in this 
vicinity, we experienced the greatest inter- 
ference particularly when a heavily loaded 
car was ascending the hill. My ‘‘ artificial 
ground ” gave us immediate and remarkable 
relief from the railway leakage, and with- 
out any cross talk whatever. I then applied 
for a half mile of No. 6 covered copper 
wire, which I connected to the end of the 
first half mile of No. 4 wire, and extended 
my artificial ground wire on out to the 
Western end of the city, intending to make 
my next test with one of our longest taps 
and our longest lines, with stations located 
near the most westerly extension of the long 
Main and Broad street electric light loop of 
which I have already spoken. These lines 
had been almost entirely abandoned at night, 
our subscribers averring that they could not 





use their telephones at all after the electric 
lights were ablaze. 

The worst of all was a station in a drug 
store whose proprietor had long made bitter 
complaint that his telephones were of no 
service to him whatever after dark. Yet 
when the change was made from the natural 
to the artificial ground at this and all other 
stations on that call-wire tap, the relief from 
the electric light leakage was as_ instan- 
taneous and marked as that experienced 
from the railway leakage on short tap 
No. 19. In fact such was the change 
wrought on these wires that it was possible 
to carry on a whispered conversation over 
lines connected to my artificial ground, that 
when connected to the natural earth were so 
noisy that even the loudest shouting could 
be heard only with extreme difficulty. 

While cogitating over my idea in its in- 
cipiency, it occured to me that even the 
adoption of a general ground wire of high 
conductivity would relieve our telephone 
wires from the influence of these extraneous 
currents, to a great extent. This I found 
from experience to be true. 

When arranging for the central office end 
of my ‘‘ artificial ground,” [had made a plug 
switch so arranged, that by the insertion or 
removal of a single plug I could connect 
the artificial ground wire to earth, or dis- 
connect it entirely from the earth, and with 
one motion connect it with all of its attached 
wires, into a ‘‘compound metallic circuit 
system.” 

I could thus readily note the difference 
made by the use of the large copper wire as 
a general ground wire, or as a substitute for 
the earth. In the one case as you understand, 
if I have made the matter clear to you, the 
large copper wire was connected to earth at 
only one point through the plug switch in 
the central oftice, while in the other it was 
disconnected from the earth entirely. 

Mr. McCluer: For fear I have not made 
this perfectly plain I will interpolate here in 
a little stronger language if possible the dif- 
ference between these two arrangements. In 
the one case, using this large common return 
wire of large conductivity as a general 
ground wire, you wil] uaderstand that all 
the stations on the route followed by this 
large common return wire were disconnected 
from the earth entirely, and the ground pole 
connected. to this artificial earth instead, none 
of the subscribers lines or stations being con- 
nected to earth at all, but all of them on the 
current generated by the microphone batter- 
ies seeking ground from this general ground, 
by the ground in the general office. But by 
means of this plug I have arranged, I could 
at any time I chose to make such an experi- 
ment—by withdrawing this one plug I could 
detach this general wire from the earth en- 
tirely so that I had a system of purely metal- 
lic surface—no earth connection whatever. 

Mr. Durant: Allow me to interrupt you 
one moment. You say you disconnect by 
means of a plug from the earth. Now what 
was it that connected it at the central office ? 

Mr. McCluer : I had one of the operator’s 
head-phones connected to that instead of the 
earth, and Lalso had one of the operator’s 
sets of telephones in the central office con- 
nected to that in the same way ; so that by 
putting the taps that had been changed from 
the natural to the artificial ground all on 
that one head-phone I could place all those 
stations on one operator, or I could put it on 
my own ear so that I could receive all the 
orders given by subscribers over the metallic 
surface. There is no ground connection at 
all ; the central office operator’s head-phone 
and this operator’s telephone and transmitter 
being connected to the other end of the 
artificial ground, and, of course, connected 
inside, we may say, of the point at which 
the ground wire was connected on ; there 
being two plates, one heavy brass plate to 
which this artificial ground and the tele 
phones were connected, the other plate having 
nothing attached to it whatever but the wire 
leading to the natural earth. 

Mr. Lockwood : Then, Mr. McCluer, the 
subscribers’ lines were connected at the sub- 
scribers’ stations. Instead of each of them 
being connected to its individual ground 
wire, a group were connected to one large 
return wire. Then, was the central office 
end of the large return wire connected to the 
central office ends of the individual wires 
when you took your plugs out ? 

Mr. McCluer: No, sir; it is left oper. 
You understand that we, the Southern Bell 
Telephone and Telegraph Company are ex- 
ploiting the Law system ; we do not use the 
magneto, and, of course, we have no grounds 
on our wires in the normal condition at all. 
It is only when the line is connected to 
another line that there is a ground at each of 
the subscribers’ stations, but none at the 
central office whatever. 

Mr. Gifford: That would not work in the 
magneto system ? 

Mr. McCluer : It would work in the mag- 
neto system if you took the subscribers’ lines 
and connected them to this artificial ground. 
It is just as though you were taking a strip 
of earth extending the whole length of your 
route and digging that up and lifting it on 
your poles. In other words, you look upon 


this wire in exactly the same light as you 





look upon the ground. 


ELECTRICAL REVIEVN 





To those familiar with the details of a 
telephone exchange it will be clear that some 
such provision for grounding or connecting 
artificial grounds to Mother Earth, is essen- 
tial, as long as any of the wires of the sys- 
tem remain in connection therewith, because 
yet changed to the artificial ground to 
those that have been thus changed, other- 
wise the one will be of the necessity of con- 
necting stations not grounded, and the other 
**dead open,” and consequently inoperative. 

In this way I found by experiment, that 
when the large copper conductor was to 
earth at the central office, and being used 
simply as a general ground wire, the electric 
light and street railway interferences were 
reduced about 50 per cent., and when used 
wholly detached from, and wholly in place 
of the earth, they were reduced the other 
50 per cent., or eliminated entirely. 

So I take this number 19 tap, connect 
that into an artificial circuit by itself. 
I might put that on a single head phone 
and let one operator wear that. She 
would get all the orders over the call wire 
with perfect distinctness and without any 
trouble whatever, but when she went to 
connect a subscriber on that call wire to 
another subscriber in another quarter of the 
city whose station was still connected to 
mother earth, of course we would have the 
case I mentioned here. The station of the 
subscriber that had not been changed to the 
artificial earth would be grounded, the other 
station would be dead open, and, of course, 
there would be no chance of any conversa- 
tion except through the leakage that occurred 
inthe pole. When my experiments were in 
progress I would receive an order from a 
subscriber on this metallic surface ; I would 
1epeat it to one of the operators, and the two 
subscribers would be carrying on a conversa- 
tion; but the first thing said would be, 
** What is the matter ? You sound as if you 
area 1,000 miles away.” They would get 
distinct articulation but in a much weaker 
tone. 

You understand that when this gen- 
eral return wire was used as a general 
wire, all of the wires on such a tap being 
connected to this one ground wire, and all 
seeking earth at the central office instead of 
at the point where the subscribers’ station 
was located, it reduced the interference from 
streetrailway and electric light currents at 
least 50 per cent.; so that where it was only 
with difficulty that you could make a man 
understand what you said, with this general 
return wire we can hear very well indeed. 

Mr. Gifford: That general ground wire 
was grounded in the central office? 

Mr. McCluer: Grounded in the central of- 
fice. But when made wholly detached from 
and wholly in place of the earth, they re- 
duced the other 50 per cent. or eliminated it 
entirely. On these stations I spoke of before 
the leakage from the electric light wires 
have been so strong that the subscriber could 
not use his telephone at night, and the ope- 
rator could not hear him with distinctness 
when he ordered a connection. Therefore 
he told me he never thought of using his 
telephone after the electric light had been 
started. As soon as I had this tap connected 
to one of these artificial ground connections, 
I sent one of my inspectors to make some 
experiments. He called me over this general 
ground wire. The operator heard his order 
to connect with 180, which is the chief ope- 
rator’s telephone in the central office. 1 went 
to the telephone and talked with him with- 
out any difficulty at all. Then I removed 
this plug from the switch and converted that 
ground wire with all its attached wires into 
a metallic circuit, and he and I then carried 
on a conversation in a whisper of course get- 
ting close to the transmitters, as you have to 
do under those circumstances. But I just 
mention that toshow you the difference be- 
tween the general ground wire and the me- 
tallic surface. Then, when I made him take 
out the general ground wire and replace the 
old natural wire, the din from the electric 
light was so great that he could not hear a 
word. I then called the subscriber to the 
telephone, and the very moment I spoke to 
him he said ‘‘ Hello, what have you done 
here?” I told him I had been experimenting 
to see if I could not relieve him of the trouble 
he had been complaining of. He says, ‘*‘ you 
have doneit.” I then took the plug out of 
the central office, disconnected the earth en- 
tirely, and talked to him over the metallic 
circuit. He then expressed still greater won- 
der that the eleetric light was gone entirely, 
he could not hear a sound of it. 1 then made 
some remark in a whisper which he heard 
without difficulty, and replied to me in the 
same way. 

Now, of course in practice, it is much 
more convenient to have this general 
ground wire, as I ought to call it now, 
grounded at the central office. It is more 
convenient to do it for the purpose of mani- 
pulation, but the same effect would be pro- 
duced if this general ground wire was car- 
ried to any other point in the exchange and 
grounded at a point remote from the railway 
or electric light plant. 

By thus utilizing the large conductor, first, 
as a general ground wire to carry the micro- 
phone, and signalling currents to the earth 
at the central office, or at any other locality 
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remote from the offending electric light or 
railway plant, an exchange system can be 
gradually converted from a mixed metal and 
earth system, into a compound metallic cir- 
cuit system throughout, without any inter- 
ference whatever with the service of the 
exchange, and to its manifest improvement 
during the time the change is being made. 
And when the last subscribers’ line has been 
transferred from the natural to the artificial 
earth at the last station, it is only necessary 
to withdraw the solitary plug that still con- 
nects the system to the earth and, presto ! 
you have an exchange of purely and prac- 
tically metallic circuits alone, with all of the 
advantages, and without any of the disad- 
vantages of the ordinary metallic circuit. 

The one series of large copper wires ex- 
tending out on the various trunk lines, but 
all united in one at the central office, answer- 
ing fully the purposes gained by the ordi- 
nary duplication of each individual wire, 
and necessitating no change whatever in 
either central office or station outfits or ap- 
pliances, beyond the single substitution of 
the artificial for the natural ground. 

In practice it may be found that a greater 
proportion than one-tenth the resistance of 
any one circuit may safely be given to the 
artificial ground wire, but my experience 
and experiments lead me to believe that it 
will be far safer and more satisfactory to 
keep the resistance of the artificial ground 
to one-twentieth that of the entire circuit. 

In an exchange the size of our Richmond 
Exchange, 1 advocate the use for each indi- 
vidual trunk route of a similar copper con- 
ductor composed of a half mileeach of No. 
4 and No. 6 wire, with No. 8 for lateral 
lines and the remaing distance to the farthest 
stations, with No. 14 to stretch from the 
poles into the stations. All of these wires 
should be of hard drawn copper with a good 
covering, and strung on the same poles and 
fixtures that carry the regular exchange 
wires, but insulated carefully both from 
them and the earth. And I should place 
those artificial ground wires at the lowest 
point on the poles, or the least distance from 
the sidewalk or ground, beneath all of the 
line wires if possible. 

In this position the small amount of leak- 
age currents that are attracted up the poles 
from the earth, whether from electric light, 
electric railway and power circuits, or earth 
currents, will be intercepted by the large 
copper wires, and by them carried to those 
points in the system where they will escape 
to earth again without any adverse influence 
upon telephone wires proper. 

While in the absence of any direct experi- 
ments, I cannot say positively that such will 
be the case ; 1 however believe that if our 
long-distance friends will couple together so 
as to make of some eight or ten of their No. 
12 or 14 copper wires practically a single low 
resistance conductor, they will find that this 
compound conductor will answer as an arti- 
ficial earth or return wire for treble or quad- 
ruple the number of wires thus coupled to- 
gether, while a single conductor of the same 
conductivity would double the capacity of 
their poles, and the number of their metallic 
circuits. 

In like manner, I believe the same prin- 
ciple can be applied to telegraph and elec- 
tric light or power circuits, relieving them 
from the disturbing and damaging infiuences 
of earth currents and atmospheric electricity, 
and conferring upon them all the advantages 
of metallic circuits without the ordinary 
duplication of wires. 

In conclusion allow me to say, that while 
I flatter myself that I am charitably dis- 
posed, and ever inclined to do all that within 
me lays to further the interests of the tele- 
phonic fraternity, and increase the efticiency 
and value of our telephone service, I do not 
think I am justified in assuming the role of 
public benefactor and giving my device 
away, even in the interests of science. Be- 
lieving it to be novel, practical and valuable, 
I have therefore conceived it to be my duty, 
as well as privilege, to apply for a patent, 
and my application is now pending, with, I 
trust, a good chance for a favorable decision. 

Mr. Lockwood: Mr. McCluer is quite right 
in attributing a certain amount, at least, 
of the disturbance, and perhaps nearly 
all the disturbances occurring from elec- 
tric railways to absolute leakage of 
electricity from the rails to the tele- 
phone wires; but like nearly every person 
who has at onetime adopted one theory, for 
certain phenomenon, and at another time 
another theory, I think he has become an ex- 
tremist, and as is usual, the mean is the cor- 
rect view. A great deal of our disturbance 
on telephone lines is still due to theold enemy 
—induction, and although the telephone bus- 
iness is eleven years old now, induction is 
still just as strong as it ever was. The trouble 
that electric lighting, and especially arc light- 
ing, have given to telephone men are of two- 
fold character; first, of the character which 
disturbs the conversation; and secondly, of 
the character which destroys the wires and 
apparatus. Within the last year or two we 
have become apprised of another enemy in 
the lighting camp, namely, the alternatin 
current used for incandescent lighting, an 
these are used not only through converters, 
but also on direct circuits. 
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The East Side Street Railway Company of 
Brockton, Mass., has ordered a 135-horse 
power Armington & Sons engine to furnis 
power for its electric street cars. 


The Baxter motor has become abou 
celebrated and well known as the BS 
engine, notwithstanding that the Baxtfr en- 
gine had about 15 years start of itf The 
engine was the invention of the father, and 
the motor is the invention of the son. There 
are twice as many Baxter motors sold to-day 
as there were ‘‘ Baxter” engines in its 
palmiest days. ” 

The new power station for the Sprague 
electrical road in Davenport, Iowa, will con- 
tain a 160 h. p. Hamilton-Corliss engine, 
with two 80h. p. boilers and two Davidson 
pumps. The electrical equipment will con- 
sist of two 25,000 Watt dynamos and two 
30,000 Watt dynamos. 

The building is so arranged that the clec- 
trical equipment of the company can be 
doubled, as it is the intention of the directors 
to supply outside parties with power, as well 
as to generate enough for their own cars. 









pany. 
half horse-power, normal, and is guaranteed 


work up to 30 horse-power for short dis- 
tances. The cars will all be equipped with 
lightning arresters, as are all theyars which 
the Sprague Company have ev@& put in 
operafion. 
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Revere’s Electric Railroad. 


IE ROAD, OPERATED BY THE THOM: 
HOUSTON SYSTEM, OPENED. 


The Revere Street Railway Company has 


ent running of its railroad is concerned, over 
the now famous crossing of the Boston, Re- 


Crescent Beach. 
terday the finishing touches were given to 


by the Thomson-Houston electric system. 


Two cars were run out from the carhouse 


wonderful ease in which the cars obeyed the 
slightest desire of the engineer. The tracks 
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Among the recent sales of the Chicago 
agency of the Sprague Electric Railway & 
Motor Company, is one for a twenty-five 
horse power motor to the Rand & MgNally 
Map and Atlas Publishing company, for 
use in running their presses. The Ranc¢ 
McNally Company is probably the largest 
the country engaged in the publishing of 
atlases, and maps and their work is one in 
which great care must be taken to keep the 
presses at constant speed and under perfect 
control. Their selection of the Sprague 
motor as the one best fitted to supply these 
conditions and requisities is an additional 
proof of its qualities. 


The East Clevelattd Railroad Company 
have just closed a contract with the Sprague 
Electric Company for the construction and 
equipment of their line, everything to be in 
operation by October ist. The power house 
will be erected forthwith and will be 983x125 
feet. Four Edison dynamos of 40,000 watts 
capacity, representing 875 horse-power, will 
be put in to begin with, but the building 
will be so arranged that without changing 
its line the motive power can be increased to 
1,500 horse-power. Sixteen car bodies have 
been ordered (four from the works in Brook- 
lyn). They will be four wheel cars with 
two axles, and each axle, working independ- 
ently, will have an electric motor from the 









for 11 horse-power on emergency, and can | 


overcome every obstacle, as far as the pres- | 


Each of these motors is seven and a | The Mitchell-Vance Company’s Interest- 


ing Exhibit Rooms. 

Artistic and instructive lighting effects are 
to be seen at the spacious rooms of the Mit- 
chell-Vance Company, 836 and 838 Broad- 
way. Many new designs in electroliers and 
in combination, and gas fixtures are on ex- 
hibition lighted by gas and electricity, sus- 
pended in elegantly furnished cosy parlors, 
giving the visitor an excellent idea of how 
each fixture will appear. 

The very interesting light and lamp display 
of the Sawyer-Man Electric Company, at 
the National Electric Light Convention, was 
ade particularly attractive by the handsome 
troliers and electric fixtures of the Mit- 


| chell-Vance Company, in which the lamps 


vere Beach and Lynn road on Ocean avenue, | 
During the forenoon yes- | 


the street railroad, which will be operated | 


and placed in-position, and when the power 
was applied the spectators marvelled at the 


| 







were set. 

The idea of having the electric current 
enter the fixture exhibit rooms, there to ren- 
der exccllent illustrative service in com- 
petition with gas, originated with the Mit- 
chell-Vance Company, we believe, and is a 
commendable feature in the business. 
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Buckeye Engine 
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PLAN of PLANT 


FOR 


EXPOSITION BUILDING 


Electric Motors in Chicago. 

An interview with the motor men in 
Chicago was had a few days since, and there 
are pointers in it for the craft, arguments 
for the agent, and food for thought to 
parties desiring power. 

No less than 128 different industries are 
now using these helps. The motor, as one 
writer puts it : 

** Will hoist anything from a dumb-waiter 
to a ten-ton granite block ; will operate a 
sewing-machine as well as an elevator; 
polish a tooth or bore a gun-barrel ; turn 
millstones or a patient’s fan; make a cigar- 
ette just as well as a sausage; blow the 
organ, roast peanuts or coffee, churn the 
butter, cork bottles, black shoes, pump 
water, and test oil. It is, in fact, calculated 
to relieve poor suffering humAnity of many 
of its woes. In many business houses fans 
have already been introduced. The motor 
that runs them is of one-eighth horse-power. 
The fan itself is a six-winged affair of cop- 
per, bright and shiny as a brand-new dollar. 
It is placed on the desk and keeps the air 
cool and pure while it drives away the flies. 





‘*A two horse-power motor has been in 
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PLAN OF, WESTERN ELEcTRIC PLANT, CHICAGO EXPOSITION. 


last car took in a full load of passengers, and 
then the brakes were shut down to their 
fullest extent and the entire power of the 
electricity applied; the cars ascended the 
grade with comfortable ease. 


gory 
The Electric Light Plant in Chie 
Exposition. 


A view of the ground plan of the electric 
light plant installed by the Western Electric 
Company in the Chicago Exposition building 
is presented on this page. Of the two en- 
gines, one is a Buckeye of 125 horse-power, 
and the other of the same capacity, manu- 
factured by Russell & Co., of Massillon, 
Ohio. The two engines will drive three 45 
light dynamos, two 35 light dynamos and 
one incandescent dynamo of a capacity of 
250 sixteen candle power lamps. The dy- 
namos are all of the manufacture of the 
Western Electric Company of Chicago. 
Two focusing lamps will be used, one to 
throw colored light on the large fountain, and 
the other to light up the front of the building. 
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A Telephoniec Chestnut from Pittsburgh. 
[From the Pittsburgh Leader.] 
The telephonists’ convention is raising 





Schenectady works of the Sprague Com- 





hel-lo. It is also having a hell-o of a time. 


from Postoffice square to the crossing are up | 
grade, and to test the power completely, the | 


| Asheville, N. C. 


Electric Railway Work. 

During the past week the Sprague Electric 
Railway and Motor Company has closed 
three important railway contracts, 
hese call for the electrical equipment of | 
e People’s Street Railway, of Erie, Pa., 
and the street railways of Reading, Pa., and 
The first named company 
is the largest in the city of Erie, and operates 
12 miles of track and over 100 horses. 

The contract specifies for the equipment 
of 12 cars, and overhead system. The 
electrical appliances will be of the finest 
description, and will embody all the latest 
improvements introduced by the Sprague 
Company upon their railroads, 

At the central station there will be four 
dynamos ‘of 50,000 watts capacity each, 
which will deliver the electricity to the line 
at a pressure of 500 volts. The overhead 
wiring will carry the light No. 6 bronze 
wire for a working conductor, which is in 
use upon all the Sprague railroads. 

The East Reading Street Railway Company 
runs out Fairview avenue, and covers about a 
mile and a half of street. 

The same overhead system will be used as 
on all the Sprague Company’s roads, and the 
poles will be of a neat and tasteful design. 

At St. Joseph, Mo., the successful opera- 
tion of the Sprague system on the road of 
the Union Passenger Company of that city 
has decided the Wyatt Park Railway Com- 
pany to adopt Sprague motors and overhead 
wiring upon its cars. 
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| turning and polishing. 


use at the City Hall for some time. It is 
used to run all the machinery for repairing 
the fire-alarm apparatus. ‘The Fair’ has a 
two horse-power motor which grinds coffee. 
Hibbard, Spencer, Bartlett & Co. have one 
also in their gun shop, and use it for boring, 
Lansing & Sickler 
use theirs to ventilate their establishment. 
In the Phenix Building there are two ten 
horse-power electric motors operating huge 
fans and one five horse-power. No elevators 
are run as yet by electric motors, but the 
cause of this, as stated above, is that there 
has been no current. Two doctors on State 
street use them for dental purposes, and 
several hardware stores use them to grind 
knives and scissors.” 

The C. & C., the Baxter, the Sprague and 
the Belding, are all making things hum in 
the motor line, and but a short time must 
elapse until the cheery note of the motor 
song will be heard as plentifully as the 
chirp of the sparrow on our public thorough- 
fares. 

——_* 2» eo 


..-. The Seattle and Southern Railroad 
Company, of W. T., will build and operate 
a telegraph line over its projected road, 
which is to run from Seattle to Portland, a 
distance of 180 miles. 


.... Contract for a fire alarm system for 
Sacramento, Cal., has been let to C. A. 
Fisk, for $1,678. The other bids were A. 
Kimball, $1,897; Electrical Supply Com- 
pany, $2,200; W. F. Griggs of Los Angeles, 
$4,450. 





ne hie ne ok ok ok 


— a die in on a i an a a a a a i i i aie 


a ae a ae 


a. i: eh a 


on. 








evs 





September 22, 1888 





—— 





Railway Watch Inspection. 
To THE EpiToR oF ELEcTRIcaL Review: 

In reply to your questions regarding rail- 
way watch inspection, allow me to say I 
believe that a properly organized system of 
watch inspection will be of great benefit to 
railway time service. The inspection must 
be, however, of such a nature as to deter- 


mine by actual expert test the real value of | 


employés’ watches as timekeepers under all 
possible conditions. 

I do not think that any system of time 
inspection which places the inspection of 
watches in the hands of any one interested 
in the sale or manufacture of watches or of 
any device pertaining to watches, will, in 
the long run, prove successful or as bene- 
ficial to the railways and their employés as 
a system of inspectors who are entirely free 
from any selfish interest that might influence 
them to use their official position to promote 
the sale of their wares. 

The present system of inspection now in 
force on some western roads is good as far 
as it goes (excepting the appointing of parties 
interested in the sale or manufacture of 
watches, etc.), but it could be vastly im- 
proved and easily robbed of its present ob- 
jectionable features, 

The plan I should recommend would be 
the employment by the railroad of a compe- 
tent watchmaker who should hold the posi- 
tion of inspector of watches the same as any 
employé of the company, such as purchasing 
agent, auditor, etc. This inspector should 
be provided with the proper hot and cold 
boxes for testing watches in temperatures 
for adjustment. These hot and cold boxes 
can be made portable so that the inspector 
may move from one part of the road to the 
other, and inspect the watches of each divi- 
sion by itself. The watch of any employé, 
if properly inspected and put in order once 
a year, would answer all practical uses as a 
railway timepiece. 

The requirements of a railway watch 
should be that all pivots should run 
in jewels, that it should be Breguet sprung, 
have a compensation balance, and should be 
actually adjusted to changes in heat and 
cold, and it should be free from magnetic 
influences. 

It should also be adjusted to at least three 
positions, viz, pendant up, pendant right, 
and pendant left, and the error in positions 
should not exceed six seconds per day be- 
tween any The error in 
temperature should not exceed one-half sec- 
ond to each change of one degree centigrade 
in temperature. The above requirements 
are not too severe, and if made more rigid 
would be better for the roads. 

The requirements for engineers, conduct- 
ors, train dispatchers and switchmen’s 
watches should be much severer than for 
ordinary employés who are not responsible 
for the immediate moving of trains. The 
mean daily variation of such a watch should 
not exceed four to five seconds under actual 
use in the pocket. 

At first there would be some trouble in 
getting the watches to meet the full require- 
ments, but the system once in full operation 
and watches once brought up to the require 
ments would remain permanently good and 
the labor of keeping the time service in 
proper working order would then be com- 
paratively light. 

The most important points I consider to 
be the employment of impartial, compe- 
tent inspectors, the requiring of standard 
adjusted watches of good quality, and 
properly testing such watches in heat, cold, 
and positions once a year at least, and the 
proper oiling of the watch so as to prevent 
the destruction of the pivots. 

All of the above is practical and possible 
to accomplish at comparatively. small 
expense to the railroads. The prevention 
of one collision would pay tenfold the cost 
of such a system of inspection. 

Very truly yours, 
Cuas. W. WarRD. 
New York, Sept. 1st, 1888. 
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two positions. 


Calais, Me., presents a brilliant appear- 
ance. The St. Croix Electric Light Com- 
pany completed their plant last week, and 
Some 25 lights turned darkness into day. 





HLECTRICAL REVIEW 


The Chicago Exposition. 

The avnual show is now on at the Inter- 
state Exposition Building, writes our Chi- 
cago correspondent,and the electrical portion 
is in advance of former years. The Western 
Electric Company captured the lighting for 
this season, and has placed an arc plant for 
general illumination, an incandescent plant 
for specific lighting, and a little motor cir- 
cuit for a dime, to accommodate a lot of 
small power stations. 

The McIntosh Company has a little gen- 
erator of its own, run to illustrate the use of 
electricity in cautery surgery. The doctor 
has also a good sized plate machine running, 
which keeps up a little fourth of July cele- 
bration of fire and noise on its own hook, 
and calls attention to the fine display of 
medical and surgical apparatus. 

The Belding people are fixing up to run 
sewing machines, etc., and the C. & C. folks 
are doing similay duty. One Baxter motor 
is running Haynes’ patent railway window 
display—a procession of pretty things in 
ladies’ head gear, which travels round and 
round like the Swiss automatic village we 
so much admired when we were young— 
alas! so long ago. 
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Electricity for Writer’s Paralysis. 

In one of the broad windows of the re- 
cording department of the office of James 
Bond, clerk of the superior court, is a small 
electric battery, says the Baltimore Sun. 
It is used by the recorders for the relief of 
the cramp of the muscles of the hand which 
follows long-continued and steady use of 
the pen. The relief is instantaneous, and 
clerks who formerly were compelled at 
times to stop work for several days on 
account of swelling and contraction of the 
muscles of the hand, now take a few gentle 
shocks of the electric current on the slight- 
est approach of stiffness. They return to 
work at once, entirely relieved, and con- 
tinue without inconvenience. Nearly every 
one of the score of clerks receive benefit 
from the electric current, and the battery is 
regarded as an indispensable fixture of the 
office. 
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A Brooklyn View of It. 
Brooklyn Daily Citizen 


rises to 


The 
remark : 

The public earnestly desires to put all 
electric wires underground. There is only 
one division of the public that desires to do 
it more than another, and that is composed 
of persons who are interested in telegraplis, 
telephones, and electric light and power. 
The general public very properly objects to 
the poles as unsightly and the wires as a 
nuisance ; the electric people object to both 
for the same reasons and others. So long as 
they are above ground these wires are liable 
to be broken, to cross, to do a variety of 
things. Just as soon as the scientific world 
knows enough about electricity to enable it 
to put the wires, every inch of them, under- 
ground without putting an end to all electri- 
cal business, the wires will disappear. At 
present there are formidable and exasperating 
difficulties in the way which may, in general, 
be defined to the layman as loss of electricity 
for every foot of wire underground. Why 
this is so, ultimately, is not known; but it is 
so, and until it is not so what is to be done ? 
Nobody wants to go back to the days befo 
the telegraph was invented, we suppose, bu 
the burying of all electric wires in the pres 
ent state of knowledge would have just such 
a result. It is a fact worth remembering 
that the clowns who are clamoring for the 
immediate interment of all electric wires, do 
not know the difference between an ampere 
and an armature. We refer especially to 
Contractor Keeney and his staff of writers 
on the Hagle. 
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—— It is reported that there is to be estab- 
lished next spring an electric railway between 
Waterton and Waltham, Mass. It is proposed 
to build three miles of track, and the cost is 
estimated at about $40,000. 

—— The time is drawing near—October 
1st—when the New England Insurance Ex- 
change will write no insurance on any prop- 
erty wired for electricity unless the wiring is 
done by a person having a certificate granted 
him by the New England Electric Exchange. 
The exchange has been formed now for 
about two months, and already a Jarge num- 
ber of certificates have been granted, and 
there are nearly half a hundred applicants 
now waiting examination. 














—— The Forestdale Manufacturing Com- | 
pany, of Forestdale, R. L., will light their 
mills in the future by 300 incandescent lights | 
—Sawyer-Man system. <A 45 horse-power | 
Westinghouse engine will furnish the power | 
to run the dynamo. 


— An electric light plant is wanted for 
State Prison at Marquette, Mich. Address 
E. P. Royce, president board of commission- 
ers, Marquette, Mich., or the architects 
Scott & Company, Wayne County 
Building, Detroit, Mich. 

—— Mr. J. J. Everingham, who has been 
with the T.-H. people for nearly three years, 
recently sold an incandescent plant to the 
Topeka (Kan.) Sugar Company. The plant 
was started about two weeks ago, and the 
sugarites are well pleased with it. 


? 
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— The United States Court of New 
York, has granted an order restraining the 
American Electric Company from selling, 
delivering or shipping the Thomson-Houston 
current regulator, thus confirming the recent 
decisicn in the United States Court of Bos- 
ton. 

—— The station on the Sutro tunnel level 
of the Chollar mine in which will be set up 
the dynamos to be used in generating power 
for electric motors, by which 20 of the 60 
stamps of the Nevada Mill will be driven, is 
completed. But the dynamos are not yet 
ready, and Nevada people are impatient. 

—— The Thomson-Houston Electric Com- 
pany, Lynn, Mass., has purchased the Otis 
Johnson property on Federal street, com- 
prising 150,000 square feet of land. The 
Thomson Welding Company is interested in 
the purchase. The land is to be immedi- 
ately built upon to enlarge the works of the 
companies. 





The Fostoria Electric LightCompany, 
Fostoria, Ohio, have recently increased their 
electric light plant by purchasing a number of 
arc lamps from the Brush Electric Com- 
pany, Cleveland, Ohio. This company is 
now operating in the neighborhood of 100 
Brush are lights and a number of Brush 
incandescent. 





John Wanamaker, Philadelphia, Pa., 
has just purchased of the Brush Electric 
Company, Cleveland, Ohio, thirty 2,000 c. p. 
double arc lamps, for the purpose of increas 
ing bis electric light plant, which now con- 
sists of 300 Brush arc lamps and 200 or 800 
Brush incandescent lamps. This plant is 
now much larger than many of the central 
stations throughout the country, and has 
been in operation for a number of years. 





E. W. Tisdall, general agent of the 
Brush Electric Co., of Philadelphia and 
vicinity, has recently sold to Geo. V. Cres- 
son, Philadelphia, Pa., an incandescent and 
an are light plant. The incandescent plant 
consists of a 200 light Brush dynamo with 
full complement of lamps in position. The 
are light plant consists of one Brush 45 light 
are dynamo with 40 lampsin position. The 
construction work is being done by the wir- 
ing contractor, L. Porsh, who does nearly 
all of Mr. ‘Tisdall’s work. 
The first electric street railroad in 
the District of Columbia is now in course of 
construction. The Thomson-Houston Elec- 
tric Company are the contractors, and al- 
ready considerable work has been done. 
The road will run from the Treasury De- 
artment to the Soldiers’ Home, and Eck- 
ington, one of the suburbs. Engineer Com 
issioner Raymond says the road will be the 
fifest in the country, and that the cars will 
models of beauty and comfort. They 
wl be lighted by electricity. 











The gas company of Lawrence, 
Kansas, recently purchased from Mr. J. J. 
Everingham, agent of the Thomson-Houston 
Company, seventy 2,000 candle-power arc 
lamps. The lights were started last week 
and are giving perfect satisfaction. A fine 
new stone building was erected by the gus 
company for the accommodation of the new 
plant. Motive power from the Kansas 


river will be used for about nine months of 
the year, but the company has the best of 
steam powcr at hand whenever necessary. 
It is the intention of the gas company to add 
1,000 incandescent lights very soon, 











—— It is reported that an electric lighting 
plant will be erected at Rockmart, Ga. 


—— Electric lights are wanted for Natchez, 
Miss. Address the Mayor until November 
ist. 


—— The citizens of Cambridge, Md., are 
contemplating having the town lighted by 
electricity. 

— The town of Pueblo, Col., is now 
illuminated by electric lights, to the great 
joy of the population. 





Statesville, N. C., is asking for pro- 
posals for an electric light plant. The mayor 
will give information. 


—— The Board of Aldermen of Boston 
visited Pittsburgh last week, to inspect the 
clectric road on Observatory Hill. 


—— The Kingston (N. Y.) Democratic 
club rooms are illuminated by electric lights, 
to the great satisfaction of the members. 


—— The Riverside Electric Light Com- 
pany, of San Francisco, Cal., is putting in 
machinery for its incandescent electric light 
plant. 


-—— The Malden, Mass., electric light 
station has been opened with proper cere- 
mony, and is running to the satisfaction of 
Supt. Bliss. 


—— The electric display at the Cincin- 
nati Exposition is attracting a good deal of 
attention. The exposition continues until 
October 27th. 


— E. V. Ensign has been appointed to 
the position of superintendent of the Hyde 
Park Electric Light Company, Superintend- 
ent Chandler having resigned. 


— Paducah, Ky., will shortly have an 
electric light, G. J. Grammer having charge 
of the work. He will commence at once, 
and will use the Westinghouse system. 


—— The New Bedford (Mass.) Gas Light 
Company has voted to increase the capital 
stock $50,000, making it $800,000, to allow 
fer increase of plant for electric lighting. 


—— The West End Improvement Com- 
pany, of Albany, N. Y., are asking the city 
for more light, and are likely to have tbat 
part of the town lighted by electricity before 
long. 


—— The two electric light companies of 
Biddeford and Saco were consolidated, yester- 
day, and will hereafter be known as the 
Biddeford and Saco Lighting Power Com- 
pany. 


Articles of corporation have been 
granted to the Framingham Electric Co. of 
Framingham, Mass., with E. I. Garfield 
president and T. T. Robinson treasurer. 
Capital, $60,000. 


—— Joseph Benson, Centralia, I)., has 
recently increased his electric light plant by 
yurchasing a number of 2,000 c. p. arc 
amps from the Brush Electric Company, 
eveland, Ohio. 





The town council of Jackson, Miss,. 
has appointed a committee to examine and 
report on the different systems of electric 
lighting previous to making a contract for 
lighting the town. 





—— Proposals are wanted for electric 
machinery, steam engine, electric lights, 
electric bells, and all appurtenances for sani- 
tarium. Address Suwanee Sulphur Springs 
Company, Suwanee, Fla. 


—— The Brush Electric Light & Power 
Company, of Niagara Falls, New York, 
have again increased their electric light plant 
by purchasing a number of 2,000.c¢. p. arc 
lamps of the Brush Electric Company, Cleve- 
land, Ohio. 
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A Basis from which to Calcnlate Charges 
for Electric Motor Service. 


THE VALUABLE PAPER READ BY MR. H. L. 
LUFKIN, BEFORE THE ELECTRIC LIGHT 
CON VENTION-WITH DISCUSSION. 


The theoretical side of the electrical mo- 
tor question has been very ably presented to 
and discussed by this Association, but thus 
far the practical side has been somewhat 
neglected. 

It will be my purpose in this paper, if pos- 
sible, to show that there is a general average 
controlling the use of machinery which it 
will be safe for electric light and power com- 
panies to follow in making their charges for 
motor service, rather than adopt an arbitrary 
price per horse power regardless of the char- 
acter of service required of the motor. 

I have arranged what might be called a 
power curve, representing the approximate 
average actual service in electric motors in 
connection with the several classes of work 
represented in the list accompanying the 
diagram. 

This curve is calculated on motors which 
are only of sufficient capacity in each case 
to carry the full load. If the motor should 
be larger than is necessary to drive the ma- 
chinery, the percentage of actual service will 
of course drop below that shown in the dia- 
gram. 

By adopting a basis of averages which 
shall be general among members of this As- 
sociation, the charges for a constant horse 
power of current may vary with the circum- 
stances of its first cost in each case, but the 
general classification of motor service may 
be a comparatively tixed rule. 1 am not pre- 
pared to say that this is the best plan to fol- 
low but respectfully submit the following as 
a possible solution of the frequently asked 
question: ‘* How shall we charge for electric 
motor service ?” 

EXHAUST FANS. 

First on the list of power consumers is the 
Exhaust Fan, taking it in average use. There 
are, however circumstances under which its 
use will be limited toas low as 70 or 75 per 
cent. of its contract hours of service. As for 
instance in a dining room it may be cut out 
except during meal hours, or entirely cut 
out on cool days. In placesof this description, 
however, itscontract use is usually limited to 3 
or 4monthsin the year, and other than electric 
power is by circumstances of first cost and 
inconvenience but a feeble competitor. The 
first four applications on the accompanying 
list, viz: Exhaust fans, movers, ceiling 
fans and fan outfits are all more or less 
subject to the foregoing conditions, and 
therefore current supplied to motors for 
those purposes commands the maximum 
price per horse power. One important feature 
in the installation of ceiling fans is the coun- 
ter shafting to the motor. In one recent 
case we had acomplaint from a customer that 
the 1g h. p. motor sent him would not drive 
two ceiling fans and that the motor must be 
defective and should he return it for repairs. 
We immediately sent a representative to find 
the difficulty, which was found as is usual 
in such cases, in the counter shafting or 
rather the vent of it. The 38-inch pulley on 
the motor was connected to a 4-inch pulley 
on the line shafting. ‘The rated speed of the 
motor was 2,000 revolutions and had it been 
able to develop this speed would have driven 
the line shaft 1,000 revolutions, and the fans 
a relative speed. To accomplish this would 
probably require a motor of 3 or 4 h. p. 
The line shafting driving ceiling fans usually 
runs about 75 revolutions. To give this 
speed on the line shaft with a rated speed of 
2,000 on the 3-inch pulley of the motor would 
require a counter shaft with a 24-imch pulley 
belted to the motor. On this same counter- 
shaft should be a 5-inch pulley belted to a 
15 or 16-inch pulley on the line shaft. Fully 
three-fourths of the trouble found in electric 
motors arises from improper shafting and 
belting. The average make of 30-inch exhaust 
wheel, a 144 h. p. motor should drive about 
400 revolutions. Say, then the speed of the 
motor is 2,000 and the pulley 3-inch it would 
require a 15-inch pulley on the fan to do the 
work, a 36-inch wheel requires 1 h. p. to 
develop the same speed. If the motor speed 
is 1,800, the pulley 4-inch, it would require 
an 18-inch pulley on the fan to do the work. 
These are the most popular sizes of exhaust 
wheels. 

The next application on the list, open tank 
elevator pumps, commands the highest price 
for current per h. p. in the motor of any 
elevator application. The methods of oper- 
ating the open tank. hydraulic elevators in 
question are undoubtedly familiar to you all. 
Instead of the usual steam pump, a power 
pump of some approved design is substituted 
and connected to the motor by suitable 
counter shafting to give the required revo- 





lutions at the pump. Theregulation of the 


motor in this case should be controlled by | 


the position of water in the lower tank asin 
the case of the steam pump. And in this 
connection let me suggest the necessity of 
great care both installation and in insulation. 
On all installations in basements and cellars, 
or elsewhere, where there is the slightest ten- 
dency to dampness, raise the motor off the 
floor on a suitable frame or stand, and build 
around it on all sides of possible approach a 
low platform, using glass insulators as legs 
or standards to support it. So arrange this 
that the motors or its connections can not be 
reached except when standing on this insu- 
lated platform, and the liability to a shock 
will be reduced to the difference of potential 
between the terminals of the machine. To 
return tothe subject. Let us take for an 
illustration an elevator using 120 gallons of 


| 
| 
| 


the fact or from which we must calculate the 
power required in a sewing machine plant. 
To illustrate this I will give you the record 
of two cases which are about the average. 
Case No. 1 is a shop in which there are 


| 830 sewing machines connected to a two h. 


water per trip, and consuming one minute | 
in making its entire up trip or about two per | 


round trip. The lower tank or water supply 


is on a level with the pump. The upper tank | 


is 70 feet above the pump and in the piping 
to the upper tank are five elbows. 
elbow add two feet to the elevation or an ap- 


proximate total elevation of 80 feet x 120 | 
| for power sufficient to drive his entire plant. 


gallons give us 9,600 foot gal. This amount 
would be required every two minutes if the 
elevator was in absolutely constant opera- 
tion, or 4,800 foot gal. per minute x 81, 
gives us 40,800 foot pounds. This we must 
at least double to allow for friction in pump, 
shafting, ete., making 81,600 foot pounds or 
about 214 h. p. say 3 required in the motor. 

This class of elevator is confined almost 
entirely to passenger use, therefore the ser 
vice required of the motor is much more 
constant, and the margin between the h. p. 
hours contracted for, and the h. p. hours of 
actual service, much smaller than in any 
other elevator use, excepting, possibly. the 
services in connection with pressure tank 
elevators in the more popular of the build- 
ings. In this case we have a maximum av- 
erage use of 80. and instances such as the 
hotels, small office buildings, ete.. where the 
service will not exceed 60 of the contract h. 
p. hours. In order, however, that the elec- 
tric light company shall derive the greatest 
benefit from this inconstant service, the in- 
stallation and wiring should be the best and 
and only the most approved and economical 
apparatus employed. 

The next application on our list, pressure 
tank pumps in connection with elevators, 
represents a somewhat smaller percentage of 
horse-power hours of actual service in the 
motor, as compared with the possible horse- 
power hours, than in the case of an open 
tank pump. In case of the pressure tank 
the water reserve is usually limited, and the 
motor, therefore, must be equal to the con- 
tinuous operation of the elevator at maxi- 
mum load. Taking this fact into considera- 
tion and the circumstances of elevator use 
being about the same in this case as in case 
of the open tank elevator, we have a greater 
ratio of difference between the possible or 
contract horse-power hours in the motor and 
the horse-power hours of actual service, the 
maximum average use being about 70 to 75 
per cent., and the minimum as low as 35 to 
40 per cent., depending of course on the 
character of building in which the elevator 
is employed, or the character of service. In 
-alculating the size of motor required on an 
elevator of this description a very convenient 
fact to remember is that every pound of 
pressure per square inch is equivalent to lift- 
ing water about 23 feet, or about 230 feet 
per 100 pounds pressure. By reducing the 
required pressure to a relative liftin feet, and 
knowing the amount of water required by 
the elevator per minute, the motor calcula- 
tion becomes the same as in case of the open 
tank elevator, the same allowances being 
made for friction, etc., as in the first case. 
The regulation of the motor in this case 
should be accomplished by the conditions of 
pressure in the pressure tank, as is the case 
with a steam pump employed in this service. 

The next application of importance on the 
list is sewing machines. In the tests I have 
been able to make on this class of work I 
have obtained some singular resulis. One 
item of importance is the fact that the single 
thread machines, which are lightest running, 
consume the most power in operating. Par- 
adoxical as this may seem, it is easily ex- 
plained. Asa rule, this class of machire is 
used on light work such as shirts, ladies’ un- 
derwear, etc., and operated at a higher speed 
than any other class of machine. At equal 
speed the volts consumed on a single thread 
machine, ascompared with a shuttle machine, 
is about as 2to 3. In average commercial 
use, however, the positions are reversed and 
the ratio of volts consumed in the single 
thread, as compared with the shuttle ma- 
chine, is about as 5 to3. To double the 
speed on asewing machine requires about 
21¢ times the power. The difference in volts 
consumed on the different makes of sewing 
machines is so small that we may disregard 
it entirely, as well as the character of work 
done by the machine, for the heavier the work 
the slower the speed and more frequent and 
longer stops on the machine, thus keeping 
the average volts per operator about con- 
stant in all cases. This leaves the speed in 


stitches per minute at the sewing machine 


For each | 





p. motor. At the time the tests were made 
there were but twenty operators at work, 
leaving ten idle machines, the entire shaft- 
ing, however, being in operation. The class 
of goods manufactured in this shop is a 
cheap grade of cotton and wool pants, 
rather heavy goods to sew. A volt meter 
across the terminals of the motor gave the 
following reapings with the current at 9 
amperes: Minimum, 90 volts, maximum, 148 
volts, average, 119, which gives us a mini- 
mum average per operator of 4.5 volts and a 
maximum average of 7.4 volts, or a general 
average of 5.9 volts per operator. This 
motor was driving the shafting for 30 
machines, and as the average operators em- 
ployed the year round will not exceed 75 
per cent. of the shop capacity, it will, I 
think, be entirely fair to estimate the aver- 
age volts per machine rather than per oper- 
ator, as the user of the moter has contracted 


In this case, then, we have a minimum aver- 
age of 3 volts per machine and a maximum 
of 4.9 volts, or a general average of say 4 
volts per machine, A two-horse motor of 
82 per cent. efficiency, with 9 amperes of 
current will require about 200 volts to de- 
velop two actual horse-power—200 volts, 
therefore, is what the Electric Light Com- 
pany contracts to deliver. while, in reality, 
they deliver only 129 volts or 60 per cent., 
or a minimum average of 90 volts, or 45 per 
cent. of the power contracted for. These 
machines were making about 1,200 stitches 
per minute, an average of 4 volts per 100 
stitches. 

Case No. 2is a shopin which there are 
82 machines running at about 1,200 stitches, 
each being supplied with an individual motor 
of 14 h. p. capacity, and the class of goods 
manufactured being men’s summer clothing, 
such as white duck vests, flannel coats and 
vests, etc., the duck from which these vests 
are made being about as hard work on a 
sewing machine as can be found. In this 
shop were 24 operators at work. The maxi 
mum voltsin this case were 116 and the 
minimum 40, or general average of but 78 
volts, or about 213 volts per machine, with 
four more operators than in the first case, in 
which we had an average of 119 volts. This 
shop has been paying the Electric Light 
Company $32 per month for more than a 
year, which is the price the same company 
charges for current for a four H. P. motor 
which approximates 400 volts the company 
contracts to deliver. This gives us a mini- 
mum average use of but 10 per cent. and a 
maximum of 29 per cent., with a general 
average of 191g per cent. In other words, 
the company is saving in this shop the price 
of a 1¢ h. p. motor each month, besides 
making a profit on the volts actually deliv- 
ered. On a contract for three years the 
Electric Light Company would be money in 
pocket if they would present the customer 
with 30 small motors, charging him $1 per 
month per motor for current, rather than let 
him buy a 2h. p. motor to operate the same 
machines with the necessary shafting at a 
charge of $18 per month for current. Tak- 
ing this average in case No. 2 of 214 volts 
per machine, from a 50-light machine we 
could run not less than 900 sewing machines, 
or about 18 to the arc Jamp. At $1 per 
month per machine an income of $900 per 
month would be derived from a 50-light 
machine without any lamp expenses, such 
as carbons, repairs on lamps, globes, ete. On 
the average in case No. 1 of four volts per 
machine we could operate but about 562, say 
600 machines. Divided up in shops of 30 
machines, and a 2H. P. motor to each shop, 
we would have 20 two H. P. motors. Ata 
charge of $18 per month each we would 
have an earning capacity of but $360 per 
mouth from the same 50-light machine. 

This is but one page from thus far unwrit- 
ten history of the much maligned small 
motor. Still the question is frequently asked 
‘Can we sell current for $1 per month for 
a small motor driving a sewing machine and 
make a profit.””. Asa matter of fact 50 cents 
per month for small motors driving sewing 
machines yields a better profit to the com- 
pany supplying the current, than $10 per 
month per h. p. in large motors to drive the 
same machines, besides the immense advan- 
tage which the small motors possess of keep- 
ing the circuit in much better balance, the 
fluctuations due to the stopping and starting 
of large motors being at times a serious 
matter. One electric light company making 
rather a specialty of these small machines, 
rent the motor and supply the current for 
$1.25 per month per sewing machine and re- 
port that at this price the motor service pays 
them a better percentage of profit than their 
lamps. This company have some 200 small 
motors on their circuits. 

A more striking illustration of the advan- 
tage to the electric light company in the sub- 
division of power into the smallest possible 
units it would be hard to find. There is a 
difference in efficiency of from 15 to 20 per 
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cent. in these two sizes of motors, but this 
difference is fully lost to the large motor jn 
driving the shafting, and the small motor 
still has the advantage of being out of cir. 
cuit entirely when the machine it is driving 
is stopped. There is scarcely a manufactur. 
ing industry which does not possess its busy 
and dull seasons. This means that in no 
industry will over 75 per cent. of the ma. 
chines or machinery employed be in average 
operation. 

The entire shafting in the shops must be 
kept in operation the entire year often for 
less than 50 per cent. of the machinery. Sub- 
divide these same shops into as many small 
units as possible and the current necessary 
to operate the shafting for this idle machin- 
ery will be saved, besides the saving from 
frequent stops while the machinery is in ae. 
tive use. 

To return again to the list, the next two 
applications, picture frame manufacturers 
and moulding manufacturers, are very sim- 
ilar. Their busy season, as a rule, are ip 
the spring and fall, and also follow closely 
any activity in house building. In the case 
of the larger manufacturers in this line g 
maximum average of 75 per cent. will possi- 
bly be reached, but probably never exceeded, 
In the case, however, of the picture dealer 
who has a small shop in which he makes 
picture frames and mouldings to order, the 
actual service of the motor will fall as low 
as 25 per cent. or 30 per cent. of its contract 
hours, one case in our experience the actual 
service having reached this low average. 
A fair general average in this class of works 
would be about 60 per cent. 

The next application, nickel and silver 
platers and Buffers are gocd contract cus. 
tomers as a rule: one case in our expe- 
rience showing but an average use of 20 per 
cent. of the contract horse-power hours, 
This, however, is probably an exceptional 
case, and as near as we can estimate on this 
class of work, the actual motor service will 
not exceed in any case 60 per cent. of the 
contract hours. <A fair average being prob- 
ably 45 or 50 per cent. 

The next twoapplications, printing presses 
on news and job work, are prebably met 
with more frequently than any other. On 
exclusively news work, the instances where 
the motor is in service more than three or 
four hours is rare. It is however usual in 
news oflices to find two or more job presses. 
If the newspaper printed happens to be a 
morning paper, the hours of news work are 
usually between twelve midnight and four 
o’clock in the morning, the job work being 
done through the day. I have in mind 
a case of this description. In the shop is one 
cylinder press and three job presses con- 
nected to a 2H. P. motor. This motor 
is on an incandescent circuitof 110 volts. To 
develop its rated power at 110 volts would 
require about 16amperesin the motor. An 
ampere meter in series with the motor while 
running off the morning paper with only the 
cylinder press in operation stood at 12 am- 
peres. For three hours this load was prac- 
tically constant when it was thrown off en- 
tirely. This gave on the night service but 30 
per cent. of the contract hours. This motor 
required five ampeies to drive the shafting 
and but eight amperes or one H. P. to drive 
the three job presses with the cylinder press 
off. Here then is but a 50 per cent. use if the 
presses be used constantly, there are how- 
ever many days when they are comparatively 
idle, 30 to 40 per cent. therefore is a very sate 
estimate of the maximum use of this motor 
on the day circuit, or had the moter 
been a one H. P. which would have 
been sufficient to drive the job presses, the 
use would be 60 to 80 per cent. of the contract 
hours, probably not above 60 per cent. All 
printing offices will probably come within 
this range unless the motor be larger than is 
necessary to do the work. : 

Machine shops doing principally lathe 
work, as a matter of course, use a larger 
percentage of their contracted power than 
shops doing lathe and bench work with the 
same hands. In no case will the service of 
the motor exceed 65 per cent. or 70 per cent. 
of its contract use, for machine shops, like 
stwing machine shops, will never average 
over 75 per cent. of the shop capacity for 
operators the year round. The average, es 
pecially in the case of a shop doing much 
bench work, will fall as low as 40 per cent. 

The driving of laundry machinery, which 
is our next application, usually proves a 
profitable contract, according to reports. 
This fact arises from the intermittent use of 
the machinery. The heaviest service on the 
motor will probably be found during the 
early part of each week, with a general fall- 
ing off in work during the summer months, 
while the patrons of the laundry are away al 
the seashore or in the mountains. In this 
application, therefore, a 75 per cent. service 
would probably be an exception, with prob- 
ably many instances where the service would 
fall below 50 per cent. 

The next application—model and _patterD 
makers are small users of power, as their 
occupation requires a large proportion of 
hand work. Fifty per cent. service in the 
motor will be found a fair maximum use, 
with instances as low as 20 or 25 per cent. 
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elevators, is another application frequently 
met. The average service in the motor is 


also much smaller than in any other elevator 
application. Let us suppose a case of the 
familiar grip connected to the ordinary hand 
poist with a lifting capacity of 2,000 pounds. 
In this case the motor is in use only going 
up and the usual break is used in coming 
down. Connected to this elevator in the loft 
of the building we have a 5 H. P. motor 
wired to x cut-out on the ground floor. We 
will call the lift 45 feet, and the time con- 
sumed per trip one minute. We will allow 
60 full trips of the elevator at full load at 
2,000 pounds per trip each day. This would 
approximate 10 car loads ot merchandise 
handled by the elevator, which is certainly 
above the average. This motor, we will say, 
is on a 10-hour day circuit, its possible 
horse-power hours, therefore. would be 5 
H. P. for ten hours or 50 H. P. hours per 
day. Sixty trips of one minute each gives 
us exactly one hour’s service of the full 5 
H. P. or 5 H. P. hours. To drive the shaft- 
jug only while the elevator is coming down 
or idle, would require about 150 volts, or 146 
H. P., and if this was in constant operation 
the balance of the day, nine hours, its total 
use on shafting would be 13% H. P. hours, 
which added to the 5 H. P. hours, gives us 
a grand total of 181g H. P. hours, or 37 per 
cent. of the contract hours, If, however, 
the user of the motor avails himself of the 
cut-out box, and cuts the current out when 
the motor is not in use, the average use 
would drop to 20 or 25 per cent., instead of 
37 per cent. In the case of a direct power 
passenger elevator the use might possibly 
ran up to 60 per cent., but this would be ex- 
ceptionable. 

Coffee mills will average from 40 to 60 per 
cent. of their contract hours. Manufacturing 
jewelers about the same, while retail jewel- 
ers will run as low as 25 per cent. Ice 
cream freezers will not average over 25 per 
cent., but as the contract season in this case 
is usually short they should be rated at least 
a 50 per cent. basis, except possibly in cases 
where the customer pays the cost of instal- 
lation and wiring which is usual in these cases. 

A dentist is one of the smallest of power 
users, so small in fact, that if every one in a 
city were connected with a circuit the load 
from this cause would never be felt. We 
will however put them down at from 10 to 
20 per cent. 

The optician uses a motor to turn his grain 
stones, and its use in this case will average 
from 2\) to 30 per cent. 

The last application on the list church 
organs, use only from 10 to 20 per cent of 
the contract service. 

These are, of course, but few of the very 
many applications of the electric motor, and 
if,as 1 trust, the possible subsequent dis- 
cussion of this general plan may establish a 
basis for rating motor applications, not only 
will the objects of this paper be obtained but 
aquestion of considerable annoyance now 
existing between tlie motor man and the 
electric light or power company will be 
solved 

In conclusion, Mr. Chairman, I beg to sug- 
gest that the supply and rates of charged for 
electric power have become sufficient im- 
portance to this Association to be represented 
by a permanent committee, whose duty it 
should be to obtain from the different mem- 
bers of the association, as far as possible, their 
experience in the supply of power, in such 
manner aud form as shall be deemed by the 
committee best suited to the wants of this 
Association. 

F. R. Colvin: The paper that has just 
been read is very interesting to all the elec- 
tric light people, and it should appeal and 
does appeal to all electric lighting people 
Who have or contemplate having power ser- 
vice, with the irresistible eloquence of dol- 
larsand cents. The first thing to consider 
is Whether they will use power; yes. Can 
they make it pay? Well, it is according to 
the charge for power. If they charge too 
much, every gas engine will get ahead of 
the motor. If they charge too little, the 
power business will not pay. If they adopt 
a cast iron rule, and charge so much a month 
for everything, they do an injustice to in- 
lermittent power, and if they have a sliding 
scale, the next city will have a different 
sliding scale, the customers will get together, 
and the consequence will be dissatisfaction 
allaround. The paper presented brings up 
one recommendation of a solution of that 
problem of classification. I think every one 
realizes how important that is. As far as 
the suggestion of small motors is concerned, 
and their advantage over large ones, the 
Writer says this is but one phase of the much 
maligned small motor. It is very true. The 
other phase is that companies starting power 
usually have an idea that the fan business is 
the great end of all motor service, and they 
Commence with small power. When they 
put in larger powers they find the larger 
Motors require less inspection than the small 
oes. The brushes of the small motors re- 
quire more frequent adjustment. The small 
'otors in the case of sewing machines have 
‘0 be opposite the machine and exposed, 
Whereas the large njotors can be put in a 
safe place. If anything can be learned of 
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results by visiting a city where electrical 
power has long been in use, you will find, 
if they have used large power, that they will 
prefer having a six, eight or ten power 
motor than a number of small motors. 
Granting the fact that the small motors do 
take up a great deal of time and require fre- 
quent adjustment, that very fact jeopardizes 
the satisfaction of the customer. These 
things deduced theoretically are frequently 
reversed in practice. Take the case where 
the gentleman figured out that the company 
could afford to present the manufacturer 
with 30 motors. He could if the 30 motors 
would run without any trouble. But my 
experience with both kinds of motors has 
been that I might get in trouble in that way, 
and have some of those small motors give 
out, even one or two of them, and I might 
bave the 80 motors back on my hands. In 
the case of small motors again, there are 
more sliding contacts of the brush and the 
commutator, more binding posts shaken 
loose, more broken adjustments, more money 
for repairs per horse power—infinitely more 
money. As I said before, the large motor, 
if it is an are motor with a high tension cur- 
rent, can be placed away from the operating 
room entirely, where it can only be reached 
by the inspector. As far as economy is con- 
cerned, if the motor is so constructed that 
the amount of current it consumes shall be 
a function of the work that it does, of course 
you will have shafting against the large 
motor, but you will have the satisfaction 
against the small motor. I do not mean to 
say that small motors are not successful, but 
I mean that the average experience is that 
there has been more trouble with small 
motors than with large ones. Large 
motors, usa rule, if they are properly con 
structed, govern better, require less atten- 
tion, and give better satisfaction. In fact, 
the most efficient, satisfactory, and paying 
service in my experience is where large 
motors have been used. I think every one 
appreciates the necessity of having some 
detinite classification of this sort. It is 
needed all the time. In visiting a city and 
talking power with people, it is almost im 
possible to get on a scale. I know of a 
place in the south I visited the other day, 
where a customer told me he was getting 
electric power very cheap. I inquired what 
he was paying; he said he was getting it 
for $20a month. It was a half horse-power. 
His water-power used to cost him more. In 
other places they will growl at $4 a month. 
lf there was some system, so that it would 
be uniform, I think it would be money in 
the pockets of the electric lighting com- 
panies, and would certainly tend to advance 
the business. 

H. McL. Harding: The true way to 
charge for power is to classify the work. 
By doing that each electric station manager 
will then know just what he should charge, 
and the moment he feels confident, when he 
signs his name to a year’s contract, that he is 
going to make money, there will be no 
trouble in placing motors. In regard to 
small motors being more economical than 
large ones, it may be I do not get the figures 
exactly right, but taking them as he gave 
them with his large motor, he was running 
14 sewing machines to the horse power. 
Now you could easily man with one horse 
power 20 sewing machines, and even 
above that. There is one other point of the 
business which you all find, I think, of a 
good deal of interest and value, and it is a 
new branch that has come up on an extended 
scale, almost since the last meeting ; that is 
central stations supplying power to run elec- 
tric railways. The central stations in cach 
case could do that. Youcan make up your 
mind that if a street railway company put 
up a large central station to run their cars 
they are going to supply light and power. 
You may say their charter will not permit 
that. Probably not; but at the same time 
the same men may form among themselves 
a second company. In order to prevent that, 
it is necessary for you to furnish power to 
run their railways at a reasonable rate. You 
must remember that a street car will be 
operated fully 16 hours a day. In the city of 
Richmond they are taking about five to six 
horse power per car. That is an exceptionally 
difficult road to operate, having grades as 
high as 10,5 per cent., curves 27 feet radius, 
and other details which make it very difficult. 
You can therefore take it as a certainty that 
it will not require, on an average, for your 
16 hours a day, over five horse power, 
and from that you can calculate what you 
should charge. A few data referring to that 
may be of advantage. In Wilmington, Del., 
they are running now three cars, to be in- 
creased to 10. They charge $2.50 per day 
per car. In Corbondale, where they only 
pay 10 cents a ton for their fuel, using the 
screenings, they will run any number of cars, 
up to six, for $7.00 a day. In Brockton, 
Mass., the price is about $1.75 per car per 
day. In Richmond the cost is a sort of a 
compound arrangement, because they are 
supplying light as well as power from the 
same station, and they estimate that they 
will charge the railway company $1.68 per 
day per car. Ina neighborhood where coal 
costs $3 and $4 ton, and the cars run 16 





hours, the charge would be somewhere 





between $1.75 and $2.50 per day. I present 
these facts because I think the question will 
come up before long to most of you in regard 
to supplying power for the railways in local 
places. In some of the large cities where 
the service will be through an underground 
conduit, the electric companies are con 
sidering that they will supply seven, eight 
or ten horse power to operate the road, and 
they are willing to make such a rate that the 
railway can afford to take their power from 
them rather than put up their own station. 
Of course in that case the margin of profit 
would not be as large as in the other case. 

Mr. Ridlon: In all other branches of ma- 
cbinery we have always found that wherc 
the power was even, a large engine would 
operate more economically than the small 
one. I have found it in motors the same. 
In the first place it takes out one set of wires. 
You can connect it with the outside lines as 
cheaply for a 10 horse-power motor as for 
a half power motor. The inspection for a 
10 horse-power motor costs no more than a 
half horse-power motor. I have found by 
actual experience that a man who was using 
a 15 horse-power engine, and thought that he 
wanted 15 horse-power to drive his machin- 
ery, was not only perfectly satisfied with the 
power he got from a 10 horse-power motor, 
but thought he had some to spare, and that 
he could do even with less. The question 
that has come up here in regard to the regu- 
tion of price for power, that is, charging for 
what average powcr is required, seemsto me 
a very important one ; that is a question on 
which hinges a very large portion of the 
future motor business, getting down to the 
fact of the amount of power which the cus- 
tomer is using, and the sooner that we can 
get any actual data in regard to those facts 
before our Association aud before our elec- 
tric light companies, the sooner we can 
increase the volume of our motor business. 

The President: Gentlemen, we have heard 
so far, in the discussion from the manufac- 
turers’ standpoint, more than from the stand- 
point of the practical operation of a power 
station. I should like to hear from some- 
body who is selling power. 

Mr. Geo. A. Redmond: We rent 296 
motors. We receive $18 for one-eighth ; 
$48 for one-half ; $72 for one horse-power ; 
$225 for four horse-power; $300 for six 
horse-power ; $825 for eight horse-power. 
Of course you understand we run all by 
water, and do not use any coal. 

The President : Are there any others pre- 
sent who can give us some information of 
that kind, which we would like to receive ? 
It is very interesting to compare the prices, 
and find out what the opinion is of those 
who operate stations. I should like to hear 
from the Philadelphia company. 

Mr. Redmond: I would state I have a 
one-eighth horse-power motor running an 
elevator, and we tind that the average time 
is not more than 20 per cent. 

Mr. Ridlon: I would state, in regard to 
the question of water power, that of course 
that matter would hardly be understood by 
the steain power people. I am now making 
arrangements in Maine where the parties 
will make a very handsome profit and one 
that will bring smiles to the faces of most 
of the members here should I state them. 

The President : It would be a good idea to 
have those figures. There has not been 
much smiling this morning. 

Mr. Ridlon: They figure their horse- 
power at $25 a day. I would state the fact 
that a horse-power costs them $2.50 per day, 
and they have got four or five thousand 
horse-power. 

Mr. Lufkin : I would like to say, in reply 
to Mr. Colvin, that I think he rather exag- 
gerates the expense of repairing small motors. 
In the case of one shop which I referred to, 
where they had 32 small motors in operation, 
I took pains, the other day, to look up the 
repairs for the past year. There have been 
but two commutators burned out, out of 82 
machines, and no armature has given out. 
There has been no accident in the shop of 
any kind from any cause, and the service is 
reported by the people using the machine as 
very satisfactory. I do not mean to argue 
that an eighth of a horse-power motor is the 
only motor that can be used, by any means, 
but the profit of the electric lighting com- 
pany arises largely in subdividing their 
power—in suiting the motor to the emer- 
gency in each case. 

Mr. Colvin: I would like to ask the gen- 
tleman if those were run by incandescent 
lines or arc lines ? 

Mr. Lufkin: They were on a Brush arc 
circuit. 

Mr. Colvin: Were they run all the time 
during the year ? 

Mr. Lufkin: Right through the year. 

Mr. Colvin: Did they carry the full 95% 
current ? 

Mr. Lufkin : I understand so. Thecurrent 
in this case is a trifle under 9,4. I should 
say it is about 9 amperes. 

Mr. Colvin: The reason I ask that question 
is, that many motors with which I am 
familiar owe their length of life to the fact 
that, although they run 9,5, in the night, they 
run 8 and 814 all day. You never hear of a 
ase of fields burning out. My remarks 
aboutsmal! motors were simply from experi- 





ence of 15 or 20 cities where different types 
of motors were used. I know one or two 
motors of a very small size that have run 
better than large ones; yet, it seems to me, 
they were exceptional. What I stated was 
simply my average experience and from what 
those electric light companies told me, and 
also from their anxiety to get larger sized 
motors and larger generators on the market. 

Mr. Lufkin : I think that is rather from a 
lack of the appreciation of the merits of the 
case. I think that as soon as the question 
is thoroughly understood by the electric 
lighting people they will take in these small 
motors, and they will be more ready to adopt 
a scale, such as I have suggested, for selling 
power. 

Mr. Colvin: My idea was simply to bring 
out the fact that a thing which may appear 
theoretically clear and overwhelming, as in 
the case of nine inventions out of ten that go 
into the Patent Office, there may yet be some 
subtle reason in practice why it may not be 
so. 

The President: Mr. Law, we would like 
to hear from you on the question of the dis- 
tribution of power to motor service. 

Mr. Law: We were, perhaps, the pioneers 
in the distribution of power by motors. 
Our first experience was entirely with small 
motors. Certainly, looking at it from the 
standpoint of a company furnishing power, 
and the prices that we are getting for those 
motors, there is more money in the smaller 
ones than in the larger ones, besides their 
not being as hard on the dynamo, as Mr. 
Lufkin has stated in his paper. We have no 
very large motors in Philadelphia. Perhaps 
the largest one is a five horse motor, running 
a saw, as an exhibition. This is a very poor 
thing to use as a basis for figuring on motors 
for fan work. It is steady work from morn- 
ing till night, and sometimes from morning 
to morning. It is a direct drag upon the 
current. We have but very few motors for 
intermittent work. We have two on print- 
ing presses, and in all cases, I think, the 
motors that are doing that work have come 
out to the premises of the company putting 
them in. We only furnish a current for the 
motors. We have nothing to do with the 
motors themselves, except to bring the wire 
to them. Once a month, however, we make 
a round of all the motor places and inspect 
their condition, and see if there are any 
changes in the amount of current consumed 
by the motor. 

The President: I am exceedingly disap- 
pointed at the meager discussion which has 
taken place on this question of the distribu- 
tion ot power. It is, to my mind, the most 
important development at the present time 
in electric interests. If you will look around 
you and see the amount of capital that the 

various companies have put into this business 
in the last six months alone, you will find 
that it is something enormous, and you will 
find that companies are not only going into 
it with the idea of applying motors of 2, 3, 
5, 10, 15 and 20 horse power, but they are 
going into with the idea of developing and 
furnishing power up to 100 horse-power in 
motor service, and they propose to have, and 
are making, generators to supply that power, 
to make it a special service, and not only 
that, but the increase of the factories already 
in operation is such as to warrant the belief 
that they will within the near future be sup- 
plying generators of even larger capacity 
than those named. If that is the case—if 
this development is going on, and the money 
is forthcoming for enterprises of this kind, 
it shows that the people who are putting 
this money in bave entire confidence in the 
development of this business. That leads to 
another fact—that if they are putting their 
money into them, they know there is to be 
an outcome and a future to these enterprises. 
That means that we shall have stations which 
will employ, probably 5,000 or 10,000 horse- 
power as centers of distribution. We go a 
step further, and those centers of distribution 
furnish not only power for motor service, 
but they furnish power for railway service, 
and may not only furnish power for railway 
service, but if the electric lighting companies 
do not take up this question, these very com- 
panies, formed originally for power distribu- 
tion, will take up electric lighting. Now, 
that is the way it presents itself to my mind, 
and I had hoped that when this question 
came before this Association this afternoon, 
the chair would hardly be able to hold down 
the number of people who would spring up 
all over the house and want to talk at the 

same time. 
———_—_ + 

.... For convenience, a private telegraph 
line, about one mile in length, has been ~ 
established between the depot and the office 
of the Clifton Mills, Clifton, 8.C. Mill No. 
2 is now receiving its machinery. This 
building, when completed, it is claimed, will 
be for a mill the handsomest in the south. 
D. E. Converse, president, has given his 
personal attention daily to the construction 
of it since laying of the first stone. The 
Edison United Manufacturing Company, of 
New York, is putting in the electric light at 
Mill No. 1, and also at the Glendale mill. A 
new superintendent’s office and adjoining it 
a supply room is being built at Mill No. 1. 
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“(Copie sof any Patents in the following List will 
be sent to any address on receipt of twenty-five 
eents.) 


INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING 
SEPTEMBER 8, 1888. 

389,168 Secondary battery ; Charles B. Askew 
and James K, Pumpelly, Chicago, Ills. 
389,189 Current collector for electric railways 


Josiah L. Blackwell, New York, N. Y. 


389,196 Electro-magnetic device. 389,197 Elec 
tric motor ; Henry A. Chase, Stoneham, Mass. 
389,207. Electric motor; Arthur E. Eastwick, De- 


troit, Mich., assignor, by direct and mesne assign- 
ments, of two-thirds to John T. Liggitt and Alva T. 
Hill, same place. 

389,226 Electric railway 
Joseph Irwin, Topeka, Kan. 

389,229 Electrically propelle¢ vehicle. 389,230 
Motor box for electrical vehicles; Walter H. Knight, 
New York, N. Y. 

389,254 Switch for electric motors ; 
Shepardson, Granville, Ohio. 

389, Thermal device for varying electric re 
sistance or currents ; Elihu Thomson, Lynn, Mass. 
Electrical protective system. 389,273 
Electrical recording mechanism. 389,274 Stand- 
ard tangent galvanometer ; Edward Weston, New- 
ark, N. J. 

889,278 
Bentley, 

389,280 


signaling system ; 


George D. 
265 


389,272 


389,279 Electric railway ; Edward M. 
New York, N. Y. 

Electric lamp socket ; 
mann, New York, N. Y. 

389,281 Contact device for electric railways. 
389,282 Electric railway trolley ; Josiah L. Black- 
well, New York, N. Y. 

389.297 Electric lighting system ; 
Griscom, Haverford College, Pa. 

389,314 Electric conductors and process of unit- 
jog the same ; Charles McIntire, Newark, N. J., 
assignor of one-third to John A, Seely, Brooklyn, 
B..%. 

889,337 Telegraph relay ; Frederick Stitzel and 
Charlies Weinedell, Louisville, Ky., assignors to the 
American Semaphore Company, same place.. 

389,352 Alternate current electric motor ; Wil- 
jiam A. Anthony, Manchester, Ct., and Dugald C. 
Jackson, and Harris J. Ryan, Lincoln, Neb. 

389,356 Reversing switch and rheostat for mes 
tric circuits ; Charles G. Buckley, New York, N. 

389,369 Incandescing electric lamp ; Thomas 
Edison, Llewellyn Park, N. J. 

889.421 Electric gas lighting device; William 
Tag and Sandford C. Smith, Philadelphia, Pa. 

389,423 Electro-mechanical gong ; Jacob P. Tir- 
rell, Boston, Mass., assignor to the Electric Gas 
Lighting Company, Portland, Me. 

389,448 Electric primer ; Selden A. Day, Bowling 
Green, Ohio, assignor to the American Electric 
Arms and Ammunition Company, New York, N. Y. 

389,445 Electrode for secondary batteries ; Rob- 
ert M. Elliott, Washington, D. C., assignor of one- 
half to Louis Bagger, same place. 

389,526 Incandescent electric lamp; Frank 
Moore, Pittsburgh, Pa., assignor to George Westing- 
house, Jr., same place. 

389,532 Battery jar; James Serson, Boston, 
Mass., assignor to James O. Whitten, same place. 


Sigmund Berg- 
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UPERINTENDENT WANTED for an 
an Electrical Wire Manufactory in the 
West. One who has a good theoretical 

knowledge of electrical matters preferred. 

Address, 
SUPERINTENDENT, 
Box No. 3754. 

New York City. 


REVIEW September 2 22, 1886 
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WILLIAM A. DOTY, 


it". Detroit Electrical Works 


ilectrical Appliances, eran Pg 
BELLS, | ELECTRIC SUPPLIES, 


And bas Lighting Apparatus, Medical Batteries, Skelet nd Bor B lis, Burglar Al Ez 
edical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
THE LAW BATTERY. Annunciators, Fire Alarm Boxes, Pins and Brackets. 
727 FILBERT STREET, 


vustasetean. Insulated Magnet, Telephone and Electric Light Wire. 
pti cats sae c GENERAL OFFICES and FACTORY: 
right party a a poumnenet ‘salary, 
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DETROIT, MiIc=E. 





our “ALUMING M, 
ful alloying Gualities for softening iron, steel, | 
copper, &c. Enormous strength. Sample | FRESH TESTIMONIALS TO THE SUPERIORITY OF 
bar of Pure Aluminum by mail. Catalogue Sr PLEX WAZ rRE 
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of new foundry cupula for process,ete. free. | 
THE HARTSFELD FURNACE C0. (Ltd.) 
CINCINNATI, O. 





One megohm on wires in circuit is euough for me, 
Yours very truly, 
W. H. COLE, Superintendent. 


| THE VIRGINIA ELECTRIC LIGHT & POWER 
COMPANY, OF RICHMOND, VA. 
New YorK OFFIce, 63 WALL STREET. 
New York, August 2ist, 1888. 





THOMSON-HOUSTON ELECTRIC CO., 
AvuGuSTA, Ga. 
August 12th, 1888. 


THE TRENTON ENGINE. |» xasow. 20.” 

AUTOMATIC CUT-OFF, —e€ > 
BALANCE VALVE, ws | td been using the Simplex Wire on a large 
POSITIVE EXHAUST. | portion of our lines in Richmond, Va., for the past 


| tive months. I have taken daily tests of the insula- 
ECONOMY, — R: ge yong JOSE REGULA- | tion during that time. The longest single circuit I 
7 


| have is about five miles, and at no time has the in- 
PHONIX IRON 00., Trenton, N, J., B’ldrs, 


| sulation test ever been less than one megohm. I | 
cannot speak too highly of the wire or its insulation. 

F. Van Winkle, 91 Liberty St. N.Y, Agent. 

0, K 


Dr. A. F. MASON, 
Srmp.Lex ELEcTrRIcCAL CoMPAny, 
328 Washington St., Boston, Mass. 
Dear Sir : 
Weare usingin our arc-lighting circuits about 
twerty (20) miles of your Simplex T. Z. R. wire. 

We have feund the insulation a most perfect pro- 
tection against moisture and the abrasion of smal] 
tree limbs. 

Have used your wire in our station, for running 
through trees, on buildings and porches, under 
mouldings, etc., and through cellars, and we have 
never been able to discover a * ‘ground ” upon any 
circuit since our plant was put into operation. 

Very truly yours, 
JOHN H. WATERMAN. 





| A large portion of it has been run through foliage 
| and trees in the streets, and upon examination a 
| few days ago I failed to find any place where the 
| wire has been abraded by ce oming into contract with 
| the branches of trees. My instrument does not 
| measure over one meghom, and I cannot tell how 
much higher the insulation may have measured. 
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BROKER, AUCTIONEER & VALUER, 
ELECTRICAL PLANT AND APPARATUS, | 
(BOTH NEW AND SECOND-HAND.) 
BOUGHT, SOLD OR EXCHANGED, 
63 BROADWAY, NEW YORK. 
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Magnet Wire, Patent Rubber-Covered Wire, Lead-Encased 
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New York Office: 18 Cortlandt St. 
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DYNAMOS FOR SALE. 
THREE SMALL DYNAMOS IN PERFECT ORDER. 


One 50 Volts 10 to 15 Amperes Capacity. 
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a for delivery at reasonable prices. 
THOMAS PRAY, Ag 
P. . Box 2728 


Boston, Mass. 


Charles R. Vincent & Co. 


15 Cortlandt St., New York, 
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Perfection of Regulation, Economical, Compact. 


SCHAEFER ELECTRIC MFG. CO. 
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DYNAMO MACHINES of Improved Construction. 


Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application wo 
WAINWRIGHT COPPER CORRUGATED TUBE 


FEED WATER HEATERS, BP. Oo. BOX 80GB, Boston, Mass. 
Steam Boilers of Steel or Iron. | FACTORY AT CAMBRIDGEPORT, MASS. 








PATENT K.K.” LINE WIRE 


Rta Me 





J. L. BARCLAY, S¢en€ 185 DEARBORN ST., 


GHICAGO, ILL. 


For ELECTRIC LIGHTING. 
Telegraph and Telephone, 


MANUFACTURED BY 


HOLMES, BOOTH & HAYDENS, 
25 PARK PLACE, NEW YORK. 





THOMAS L. SCOVILL, 


NEW YORK ACERT, 








